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HAT the Theory of Phyſic 
has been much improved, 
and many truths diſcovered 

by the induſtry of the Mo- 

4 of which the Ancients were in- 

tirely ignorant, is a poſition nobody, 8 

I believe, will diſpute. But chat a 

great many more relating to every 

branch of this moſt uſeful Art lie ſtill 
buried in obſcurity, is equally cer- 
on * tain. 
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INTRODUCTION. 
tain. _And _what is yet. more to be 


ab. 
— 


ce inquiries. Anatomy it itſelf, tho 


it bas been more cultivated, and re- 


ceived greater improvements, than any 
other branch, as lying moſt obvious to 
our ſenſes, is not free from this error, 
no not even the largeſt veſſels; what 
then ſhall we think of ſuch as are more 
remote? 

The fatal Goring fro me moſt 
of the errors in the Theoretical part of 


_phyſic-have flowed, is, the deducing 


general concluſions from a few parti- 
cular Experiments, and on this foun- 
dation erecting ſome pompous plau- 
ſible Hypotheſis, which like Dęſcartess 
Vortices may indeed ſhew how the 
one oral — Red the Uniyerſe, 


and 


INTRODUCITOM: 
and the other the Animal body; but 


ye very Tide dhe h de ral 


771 Sb 18 


leurs el eien Las 
la. 


Ts Git ey be Sitainud bya 


borfous fareh/and the Pagel a 
nation imaginable, and chat too by a 


vaſt variety of Experimente ; as any 
one may be convinced by the few mo- 


thods of trial here made uſe of,whergin 


and Thickneſſes of ſome few of che 


Solids are conſidered; but much mort 


ſo, if he will give himſelf the trouble 


of ſuch a variety of Experiments, 4s 
are requiſite fully to illuſtrate am x 


branch of this complicated Machine, 


or thoroughly explain ang cn ain 
cular Secretion; wherein it is impoſ· 


fible to advance one ſtep without 
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but they are all on ſuch. parts as are 
ſimilar to thoſe of human bodies; and 


TNTRODUGCTION. 


Ehe ingenious Dr. Hales has given 
ve a few Experiments of the remark- 
able ſtrength of ſome animal veſſels; 


but ng one, that I know of, has at- | 


tempted their Compariſon, or afforded 


us any light towards a diſcoyery, on 
© hat foundation their different degrees 


of action on the contained fluids rol 
pn: 

The Expdaimetits hath wha: are 
7 made on the veſſels of Brutes ; 


that not only becauſe it was ſearce 
poſſible to procure a competent num- 
ber of the latter, many of them, tho 
not here mentioned to avoid confu- 
ſion, being repeated ten, nay, twenty 
times over, as well on different Ani- 
mals of-the-ſame kind, as thoſe of a 


different Species, in orfler to the greater 


certainty, where that was required; 
r | & 4 but 


N brio 


but chiefly, hecauſe it is neceſſary 
Experiments of chis nature, that the 
Animal ſhould die in perfect health? 
The veſſels of Morbid bodies being ſo 
altered by the force of different diſeaſes, 
whoſe elle are often quite contrary 
to each other, and the various changes 
introduced by he Hymours, that no 
c—_—_ ould be derived from trials 
of that ind. For what is moe dom - 
mon in Piſſections of this nature, than 
to fin many veſſels ſo extended, chat 
not only theirCapacities yaſtly exceed 
cheir profil A on, but 
the Coats chemſelyez Are become fo 
thin and dilated, as not to equal one- 
half of their natural Thickneſß ? whilſt 
others, in different caſes, vary from 
their natural proportion in the con · 
trary extreme, not to mention their 
Rottenneſs and Corruption, occaſioned 
by the violence of the diſeaſes, and 
B 3 effects 
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. ſome Pants 10 te re 


Animal Structure. 
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*  EXPERIMENT/ 1 8 | 
8 Jn ART of the Abrta 2 
| * man, taken aut -of 1 


oe OY 7 
3 * it hac 
hep chal forty hours, was found to 
whoſe 1 e Dy © VEIY RICH URS. 
| ec beam cumed with the e 
auc; B 4 hundredth 


— n 
Der 


— 


. hundredth. part of a. grain, 3 pen» 


9 


An Weinen b on 


ny weights, 16 grains, 75 mites, which 


name 1 ſhall uſe for a weight, a bun, 


dred of which make up but one grain, 


Then weighing i it in water, its gravity 
was 7 grains, 75 mites. 


g 2. The weight of part of the Vena 


caya in the ſame perſon was in air 


x pennyweight, 4 grains, 63 mites ; 
and the ſame counterpoi iſed in water, 
2 grains, 66 mites. EEE 4 

8 3. Hence the ſpecific oravity of 


| the great Artery-in a man will be to 


water, in the proportion of 13675 to 


1 290%, that is, nearly as 106 to 100. 


8 4- Hence alſo the ſpecific gravity 
of the correſponding Vein will be to 
water, as 2863 to 2597, that is, in 
theproportionof 1 192 to 1000 nearly. 


5s. Hence by comparing the ſpe- 


Fre together, it is 


e abe ¹ Vena cava of this 
youn 5 


TI Part of the Animal Structure. 
wa man ercceded che Aorta of the 
gon Gon of 36932700 to 33373078 an 
e 


| pra 
„ Errrain Mr: II. e 2050 
| 85 r. Pawef che Karen delbende 
2 calf, taken freſh out of the body, 
which I always underſtand,” if not ex- 
preſſod otherwil e, was found ts weigh 


in air 7 pennyweights, 10 rains, 


25 mites. The weight of this in 
water was 9 grains, 62 mites. 


9 2. Part of the Vena cava of the | 
fame calf weighed in air 2 penny- 


weights, 5 grains, 95 mites, and af- 
terwards 1 in water 4 grains, 7 5 mites. ' 


$ 3. Hence the ſpecific gravity of 


the Artery to water vil be in the pro- 
portion of 197825 to 16863, that 1 is, 
1057 to 1000 nearly. | 


4 


IN 
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ä + An Experien erimental Inquiry o 
BE 4. Thus alſo che ſpecific gravity 


of the Vein to the ſame fluid will be 
in the. roportion of $398 10 4920, 


that is, as 1096 to ro nearly. 


F 5. Hence by comparing theſe "ma 


—afic gravities together, i it appears, that 


animal a calf, in the proportion of 
87990 to gs that isy as 
77 00 28 nearly. WII DE 


the denſity of "the great Artery was to 
chat of che correſpondirig Vein in this 


al L Ii 


'S. Vert III. 


Sr, I und the weight of 196 7 


the Aorta of a lamb to be in ar 2 pen- 
nyweights, 14 grains, 44 mites; and 


F afterward s in Mater it geg 


3 grains, 23, mites. TUV 044.57 


$ 2. Th weight af en 


1 correſponding to the preceding Artery 


Was in Wei Ren mites, * 10 


* ' 


1 342 


| 


: 


Part of. the Animal 


the fame being weighed in ware, i 


gravity was 1 grain, 16 mites. 

8.8. Hence the ſpeciſic gravity of 
the Aorta in this lah was: to:water in 
the proportion of 6244 (o 5981, of 


2 054; to 1000 ea 
94. 


Wales Dr, 


Thus alſo the e gravity 
of the Vena cava in the lame animal 
was to water in the propartionof x 1369 
to, 2.253508 of 1994.10, 1909 nearly. 

8. 54, Hence comparing the ſpec 
gravities of the Vein and Artery in $3 
4. together, it appears, that the den- 
e the great Artery in the lamb. 

as to that of the great Vein in ts 
bas in the proportion of 7823732 
to 8105849, that is, 1 m the d 
tion of 250 to 259 nearly. 5 


1 


£195 51146 7 * 2 * 
. Exrü stur WW. 7 


211 725 4 


4 3%, The 22 of a N 1 15 
ve hed in 4 air 6 penny weights, 14 


grains 
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15 raites and in water! Stall, 
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49 Wins n VETS 
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Law h 


ena cava of the ſame 


- grains, 27 mite 3 "the" ſais in 


water counte! 


mites... OR n l TT + # 
1 935 Hence the ſpecifi e gravi vity of 
the Fore pe 3 this 
animal Was to Water, in the ] or 
tion of 1561 5 10 14666, 
iy a8 1064 to 1000. 
7 94 Hence alſo the ſpecific gravity 
(> to the pre- Pre- 
; Artery; wilt be to water, as 
3727 to 33725 that is, in the pr 
tion of 1 ro; to 100 bey. 
$ 5. It appears therefore from 9g 3, 
4 that the denſity of the Vena cava 


in the boar exceeded that of the corre- 


ſponding Artery | in t the proportion of 
Honor eats 
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ſuch Veſſels or Membranes as nes 
wanted with the greateſt cxaduels I 


thin 


54660182 to b e is, in 


the ue G $19 W Ab 


* ds to abies a ane of | 


took the following method. 
» Having firſt carefully ode] fb 
part, whoſe Thickneſs I was ſecking, 


of all fat, or any other adhering ſub+ 
ſtance, I carefully ſpread it upon a 
ſmooth ſurface; and then cutting oft 
: bind üs for that pur- 
poſe, an exact inch ſquare, or ſome 


much could not be obtained, I let it 
down into water; hence as bodies im- 
merſed in that fluid, from a principle 
of Hydroſtatics, poſſeſs ſpaces equal to 


themſelves in bulk, I found by com- 


quantity of water having the ſame baſe 


YE: and 
* „ 1 * 
3 b 


and equal to che ſolid cent 
part immerſed, was of ſuch a 
Thickneſs, equal to that of the part 


* 
7 <S +5 4 K 
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| 9 7 . 4. * the 
chat the Aorta deſoendens of the 
man mentioned in 5 1; EAT. I. was 
of an inch thick, and nh cotre- 


bonding Vena cava Was e an inch 


＋ | N -% 
- PR” + & af — 1 K 3 

& - T I'S 8 % 132 33.175 4 
14 * £ % g # x 450 4 


* ee e " 1..E 27. M. an 
£& of an inch in Thickneſs, and the 
Vena — of wy: AO 


140 3 The. e doe; lebe 
Denſity was found by Ex. IV. was 


of an inch in thickneſs, and the 
Venn cara of che ſame e in 
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this leſs degree of Denſity in the coats 


5 52 eee eee 


ceiling eie eee it i 
evident, that as Ratios having * 


antecedents, are rociprocally as 
Conſequents, therefore che — 


of the Aorta of the young man was to 


that of its correſponding Vein, in the 
proportion of 154 to 9, that is, nearby 
as 17 to 1. And the Aorta of the calf 


zs in like manner to its oorreſponding 
Vein, in the proportion of 58 te 1, 


that is, nearly as 14 to 1. Laſtly; 
the Aorta of the boar exceeds the Thick 
neſs of che Vena Er N F ne the 


10 | 


to 4 or of 33 to 2, that is, nearly 
as 16 to . N42 


9 5. From 9 5. Exe. Lev 5. Exe: | 


$.5- Exe. III, IV. it is obſervable, chat 


of the Arteries * their correſponding 


1 Veins 


Veins is ſufficiently recompenſed bythe 
Thickneſs of their coats (a), and is in- 
deed. neceſſary in continuing the life 
of the animal to its preſent natural 
period. For the blood in tlie Arteries 
being conſtantly impelled from the 
baſe towards the apex of a Cone, their 
coats, eſpetially thoſe near the heart, 
muſt in a much ſhorter:time have be- 
come bony, had they been as cloſe 
wrought as thoſe of the Veins, and 
conſequently the animal would not 
have lived to the term it now does; 
the Aorta, and ſometimes even thoſe 
at a greater diſtance from the heart, 
being in old animals ptr Tm 

$6. This 8 Donkey, 1 more 
compact Textüre, of the coats of the 

Veins, in proportion to their Thickneſs, 
ne in an Arteries, fumiſhes1 us alſo 


82, Os 1 4 
ghd 8 . 


Part if the Animal Structure. 


with another inſtanceof the ai 
dom uſed in the animal ſtructure. For, 
as chere is here no pulſation, the fluid 


moving from the apex of a Cone, there 


was no danger of their becoming 


bony,” tho the texture of their coat 


be ſo cloſely wrought. But then a 
ſufficient ſtrength was here likewiſe 
neceſſary to ſupport the lateral pref- 

fire conſequent upon ſuch an altitude 
of fluid, which would otherwiſe dif 
tend their coats, and render them 
varicoſe, as we ſee it actually does, 
whenever their coats are weakened by 
accidents. 


9 7. It may be Seed that the 
Valves placed in them, by dividing 


chem, as it were, into ſo many cells, are 


a great preſervative apainſt this diſten- 


tion; but this is rather a proof, that 
they neceſſarily required the ſtrength 
and denſity before - mentioned, ſince 
Eng r ©. where 


o 


. 


18 


— kaqriex «+ 
where theſe are not placed, and the 
coats lie naked, and leſs ſupported by 


the ſurrounding parts, as in the Uterus, 
&c. varicoſe ſwellings and hemor- 


rhages frequently enſue. How great 


then the diſorders muſt have been in 
almoſt every part of the body in a 


ſhort time, will appear to every one 
converiant in Anatomy, had the 'coats 


of the Veins been of ſo. lax and weak 


a texture, as they are generally ſup- 
poſed, nay, are frequently defined by 


Anatomiſts to be; and not had that 


degree of denſity and firmneſs, which 


che experiments above cited at 5 5 


N 


Ex r. V. as well as ſeveral ſucceeding 
ones, no way depending on theſe, 
actually ſhew they have. Nay, it 
might eafilybe demonſtrated, that had 
their texture been otherwiſe, polypous 
concretions mult neceſſarily have been 


thence 


Aorta from an od man two days af 
ter his death, and having carefully 


Pareof ths Animal Strufture. 


have been ſoon obſtructed; and not 
only ſo, but the Heart could not have 
been ſupplied with a fufficient-quan- 
tity for the animal life, when "> 
great a proportion of it remained in 
the diſtended Veins, as muſt inevitably 


| have enſued on an univerſal weak- 


neſs of their coats, even though we 

ſhoutd ſuppoſe the: force of the Heart 
and Arteries increaſed to any degree 

of ſtrength and thickneſs, that can 

be imagined conſiſtent eg the fize 
and ſhape c of the animal. 


birssiizur VI. 


$i a 


removed 


che adhering fat from it, 
Which in 


C 2 ing 


: .19 21 
thence the circulation of the blood 


as well as the preceed- 


A Experimental Inquiry of. 


ing experiments I always ſuppoſe 
done, I weighed it in air, and found 
it equivalent to 8 penny weights, 5 
grains, 43 mites; and in water to 
2 grains, 66 mites. 
92. The weight 8 * 
Nana: cava aſcendens in the ſame per- 
ſon, was in air 2 pennyweights, 18 
grains, 7 mites; and the fame; coun- 
terpoiſed in water, no more typ 6 
[ E 5 $2: Hence te Cece — of 
ZE the great Artery in this old man, was 
to water, in the proportion of 19743 
to 17977, that is, of 1098 to 1000 
nearly. es 

' $4. The ſpecific oravity allo of the 
great Vein in the fame. man, will be 
to water, in the proportion of 6607 
to 5973, GH IT as 1106 to 
1000. = 1 546 15d TTL: 
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Pari of the Animal Structure. 
5 5. From the foregoing experi- 
ment we learn, that the great Artery 
in this old animal was ſo altered by 
age, and the courſe of a' longer circu- 
lation, that notwithſtanding the den- 
ſity of the like Artery in a young one 
of the ſame ſpecies, was leſs than that 
of its correſponding Vein by = near- 
ly (a), yet in the old one the ſpecific 
gravity of the ſame veſſel is fo in- 
creaſed as to make it bear to its-pro- 
per returning Vein, the proportion of 
117924939 to 118774039; and con- 
ſequently the Vein in the old man 
exceeds the denſity of its correſpond- 
ing Artery in no greater Pas - hi em 
pogo tHat of 140 to 139. "LM 


© ExranMant: VII. PS; 
Go . I took part of the Ann 
Aorta from an ok 15 your: mY and 


4 18 "(aj See 9 5. Er 1. 1 » 43iinab 
2 5 0 0 3 having 
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| ; 22 An Experimental Inquiry on 
— removed the fat, as in the 
2 experiment, I found its 
we to be in air 16 pennyweights, 
* grains, and in water 1 es 
$2 OO * 

, eigb part of the * 
ee Vena _— 
— 1 1 10 grains, 25. mites, 

ſame, counterpolſed in wa 

Wh 2 mites. ja 
8 3. Hence the ſpec 
* great Artery in 2 — 
ages in pop proportion of 39600 
nh 3 t 1s, of 1986 to 1009 : 
4 * ſpecific gravity alſo of the 
33 e ee be to 

2 5 8 proportion of 13025 to 

3, that is, nearly in the 

tion of 1101 to to 1000, / non 
85. It appears 3 
deny of the * in "op — 


re Riki Save. 


was to that of its corre{panding Vein, 
in nearly the en af 300 to 
307. 5 
$ 6. By comparing $ 3, 4 of -this 


dent, that the denfity of the deſcend-- 
ing Aorta in this old ox, is to that of 


the like Artery in a calf, as 1029 to 
1000 nearly; and that the denſity of 


the Vein here does not exceed that of 
the like Vein in the calf, in ſearee 
e en, 


to 1000, 


ExpnRIMENT VIII. 


$1. The Aorta of « largs old boar 
being weighed in air, was equal to 


5 pennyweights, 9 grains; and the 


23 


Exe. with 5 3, 4. of Exe. II. it is ei- 


fame, me e, 10 


grains, x mite. 
5 2. The Vein ectrſponing ts 


hs preceeding v4 weighed i in air 
C 4 1 periny- 
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„enges u grains one and 
| Aer anne 33 mites. | 


$ 3. Hence the ſpecific gravity of 


the Aorta i in this old boar, was to wa- 


ter, in the proportion of 12900 to 
11899, that is, nearly as 4084 to 
1000. | 


9 4. The ſpecific gravity of the 


4 N will be to water, in the pro- 
portion of 3509 to 3176, that is, 
ak as 11053 to iIcoo. 


8 5. It appears therefore, that the 


I * of the deſcending Aorta in 


this animal, was to that of its cor- 
reſponding Vein, in the proportion of 


| 40970400 t04175359, that is, near- 
ly in the proportion of 52 to 53. 
96. Hence, by comparing 9 3, 4- 
of this experiment with 5 3, 4. of 


Exe. IV. it appears, that the denſity 
of this Aorta in the old boar, exceeds 
chat of the like * in a young 


one, 


* 


Port of he and Sis 4 


one, in the proportion: of 54 "to:gg; 
_ nearly; and further, that the Vein 
has not in the ſame time increaſed its 
ene all, 2-531 eine 


e 
ExrkAIAZNr To 


RY 1. part of the beet Ape 
young greyhound weighed in air 2 
penny weights, 16 grains, 98 mites; p: 
and afterwards in water 3 grains, 62 


mites. 


1" A The correlpondingVein weigh- 
ed in air 14 grains, 43 mites; and in 
water it counterpoiſed-' 1 gain, 3 
mites 4 7 P 
8 3. Hence the ecific gravity of 
the Aorta in this greyhound; was to 
water, as 6498 to 6136, n A 
as 1059 to 1000, 
89 4. Hence alſo, the Peclie Fay 
vity of the Vena cava in the ſame 
animal, was to water, in the propor- 


ä 


af ch 1443 to £373, that is, nearly 
2s 1099 to 1000. 

55. It appears therefore from this 
experiment, that the Vein was ſupe- 
- rior to the Artery of the ſame animal 
in denſity, in the proportion of 
8854248 to 8531874, that is, as 

ann 7” 


% 


Mop wiki hw X. 


8 1. The Aorta of a 8 
weighed in air 1 pennyweight; 21 
_ grams, 40 mites; and the ſame in wa- 
| ter counterpoiſed 3 grains, 74 mites, 
8 2. The Vein correſponding to the 
preceeding Artery, weighed in air 8 
ae io water 0:graine, 
50 mites. - 
8 3. Hence the ſpecific e 
an dow. 
was to water, as 4540 to 4166, that 
22 is, 


Par of tie niet. * 


is, nearly in the proportion af 209 to 
100. 

84. Thus alſo the ſpecific — 
of the Vena cava in the fame dag, 
will be to water in the proportion of 
567 to 317. 3 
5.3 Garapatteg e e 


_ cific gravities tagether, it appears, that 
exceed- 


the Vena cava of this old dog 


Artery, i in the proporticin of 23621 22 
to enen 
157. 
$ 6. By comparing $ 3, 4: of this 
experiment with 5 3, 4. of the pre- 
ceeding one, it is evident, that the great 
_ deſcending Artery of the old dog is 
ſuperior in denſity to that of the 
to 34 nearly; but the Vein has rather 
| rare E chan gained 


ExrzRT- 


ExrzAiuzr XL 


Fr. „ The great Artery of "ry 
whoſe denſity we found in Exe, IV. 
was:0.0623 of an inch thick, and the 
great Artery of the great old boar, 
mentioned in Ex r. VIII. was 0.094 
of an inch in thickneſs. The great 
deſcending Artery of the greyhound, 
mentioned in Exp. IX. was o. o46 of 
an inch in thickneſs, and the Aorta 
of the old dog, mentioned in the pre- 
ceeding experiment, was Bay of an 
inch thick. - 
9 2. It is evident, that the FAS 
in an animal body, may be confider- 
ed as ſo many cylindrical receivers, 
filled with a fluid. If now we com- 

pare the fluid in the cavity of the 
— of the boar, whoſe diameter 
was 0.34 of an inch, with the thick- 
. nels dee that contains it, it 
. follows, 
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follows, that as cylinders of equal al- 
titudes are directly as their baſes; 
therefore the fluid contained within 
this Artery, will be to its coat, as 
1156 to 1006 nearly; and by uſing 
the ſame method of compariſon'with 
the Aorta of the greyhound, - whoſe 
diameter was 0.26 of an inch, it ap- 
pears, that the fluid contained within 
this, is to the dr e 
as 676 to 563 very nearly. 
83. 5 conperitgtthis dne 
cavity of the Aorta of the old boar 
and the old dog, with their thick- 
neſſes reſpectively, as they are given ME 
in § 1. of this experiment, it is evi- 
dent, that the fluid contained in the 
cavity of the firſt, is to its reſpective 
Artery, whoſe diameter was 0.45 af | 
an inch, in the proportion of 202 ta 
204 nearly; and the fluid contained 
in the Aorta of the old dog; whoſe 


diameter 


A Experimental Inquiry an 
diameter was 0.33 of an inch, and 


its thückneſs 0.07 of an inch, will 


bear to the coat of its reſpective Ar- 


tery, the N of 5 1120 


nearly. 


584. We eden Gal e 


ro preceding ſections, that the fluid 


_ of the young boar, and of the grey- 


ſolids they act upon; which proportion 
appears from computation to be, that 
of a203 212 to 235824, and 613107 


bound, bear a larger proportion, with 
reſpect to the coats of thoſe Arteries, 


than thoſe circulating in the cavity of 
an Aorta of the old animal of the 


fame ſpecies, bear with relation to 


- theirs ; theſe laſt being to the former, 
with regard to the bulk of their con- 


nn comb. 


£, pounded of che direct ratio of the 


fvidg and the reciprocal one of the 


41 


to 


— 
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4 
. 
* 4 . 
3 
= 


to 757120 reſpectively, that is, neatly 
as 1000 to 1160, and 1234, 1 


a particular ratio. 


$ 5. eee 


that the denſities of the Arteries, be 


ing changed by age, to the very re- 
verſe e 


the principal cauſe in limiting their 


natural ſize and proportion. For tha 


greater in ſuch veſſels, as ſpring im- 


animals (a), may well be eſteemed a 


| mediately from the Aeta, than thaſe 


more remote, theſe muſt be firſt idif- 
tended, and that too in length, in a 


meters, as is manifeſt from the nature 
of the cone, through which they <ir- 


its trunk between each ramification, 
(a) See 5 5. Exe, VI. J 5, 6. Exr. vll, vill. x. 


greater proportion than in weir di. 


culate, whoſe ſmall diminution in 


% 


\ 1 
| 
\ 


2 


joined with the quantity of blood 
- drawn from the trunk by each branch, 
muſt diminiſh the lateral impetus in a 
greater ratio than the longitudinal, 
as is evident not only from the do- 
Srine of Conics and Hydraulics, but 
appears, even to our ſenſes, in ſuch 
veſſels, as are partially compreſſed, or 
| obſtructed, in all which the lateral 
impetus is e ans; ay 
tumors produced. 
This then being the Wudene af 
the animal veſſels; it is evident, 
chat theſe muſt grow both in length 
and diameter, though in a greater 
proportion in the former, than the 


latter, till ſuch time as their coats 


have acquired ſuch a degree of firm- 
neſs, as to put them in æquilibrium 
with the impetus of the fluids upon 
them; at which ſtate when the ani- 


mal is once arrived, it can grow no 
taller, But 
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But though the veſſels ne 


ſpringing from the Aorta, where the 9 


impetus upon them is greateſt, have 
acquired this degree of firmneſs and 


denſity, it is manifeſt; that the colla- 
teral veſſels, which derive their juices, 


as it were, at ſecond-hand, muſt re- 


main much weaker, and more eaſily 


diſtenſible; and conſequently | the 
proportion of blood, which was re- 


quired to the diſtention of the former, 


muſt paſs into theſe, and that as. 
with greater force than before, by 


' reaſon of the increaſed ſtrength of the 
- ptimary veſſels ; theſe then muſt be 
next diſtended 10 their deſtined pro- 


portion, till their acquired ſtrength 


| puſh on the juices to exert their force 


do all ſucceeding ramifications, in their 


natural order and proportion; which 


done, the animal has acquired the 


en n gth and 5 its veſſels 


* 
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creaſing denſity of the ſolids. Hence 


nets: ; and if the ſame quuntity 


are capable of. Conſonant to which, 


we fee, that young animals, though 


equally tall with thoſe of the ſame 


fuch as are full grown, where every 


part has acquired its due firmneſs and 


2 denſity, and is ſufficiently repleniſhed 


with its proper juices. | 
The ſolids and uids being thus re- 


| duced to a juſt æquilibrium through 


the whole body, the animal will re- 


main in this ſtate, or at leaſt be lefs 
liable to changes than before, till ſuch 
time as, by the continued action of 
the ſolids and fluids upon each other, 


the caſe become conſiderably altered, 
as it neceffarity muſt be from the in- 


e e, eee | 


X 5 of 


— — — — — 
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of nouriſhment be contact; e 


: v2 
3 5 | n 
: 


redundant quantity muſt be thrown 


off upon ſuch parts as are moſt lax | 
and diſtenſible, of which kind are. 


the Abdomen and adipoſe Cells; as 


daily experience confirms in this ſtate 2 


of the animal life, grated 


brutes. 
The ſame cauſe, vis. the in 


_ rigidity and denſity of the ſolids, ſtill 


cohtinuing (a), its effect muſt do ſo 


likewiſe, and conſequently all the ſo- 
lids of the body become more rigid 


and contracted. 8 

But this increaſing denſity and ri- 
_ gidity of the Arteries, is not the ſole 
effect produced by age. For the pro- 
portion of the coat to the cavity of 
che Veſſel is conſiderably altered, as 
appears by $ 4. Exe. XI. wherein the 
thickneſs of the "coat of the Aorta in 


See $5, 6. Exe, VII. to Exy. X. 


D522 the 


4 
| 
l 
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the old dog, bears a much greater 


| Proportion to the contained fluid, than 


in the young one, and that without 
any allowance for the greater moiſture, 
and more ſupple. texture in the coats 


of the latter; and conſequently what- 
ever force is neceſſary to excite any 


degree of motion in the Fibres of the 
younger animal, muſt be increaſed, 


if we would produce an equal effect 
on the Fibres and Veſſels of the old 


one. 


Hence then, a greater influx of 
ſpirits muſt be neceſſary to actuate an 
old animal, than one that is younger; 
but this being impoſſible to be ſup- 


plied from a leſs proportion of blood, 


and that too not equally elaborated, 
through the ſame defect in the ſe- 
cretory organs, the animal muſt of 


neceſſity grow torpid and unactive; 


the force exerted by the muſcles, 


"7; muſt 


" * 
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inſtead of that ſteadineſs in the limbs, 


which ariſes from a regular and ſuffi- 


cient derivation of the nervous fluid, 
a tremor enfiie, the antagoniſt muſ- 


| 37 
muſt be more weak and feeble, and 


eles bein g ſtimulated to frequent in- f 


effectual contractions, by an inſuffi- 


cient and irregular derivation in the 


old, which are firmly braced, and 
ſufficiently ſupplied in the younger 


animal. Hence the muſcular parts 


muſt become ſhriveled, be leſs fit for 
their proper functions, and the ani- 
mal unable to perform 


dlegantly deſcribed by the poet (o): 


Auam continuis & quantis . lanes 


Plena nals! deformem S tetrum ante omnia e 5 


Diſſimilemque ſui, deformem pro cute pellem. * 
Plurima ſunt juvenum diſcrimina, pulebior illle 
* 1. ille alio, multum hic robuſtior illo ; - 


(a) * * ; 
D 3 | Una 


its accuſtomed 
motions and exerciſes, aſtateof liſe moſt 


———k . 3 
* 
» * 4 . 


| 
\ 
i 
: 


| this Gra Goes cum voce trementia membra, 


. 
* 


ry n 


Et jam læve caput, madidique inſantia naſi. 
Præterea minimus gelido jam corpore ſanguis 
ace calet fold, cireumfi lit ag mine fatto 


$6. . the renſt 
of the different diſeaſes incident to 
young and old animals, as alſo why 


many e the former ſhall gradually 
wear off, and frequently diſappear, as 
the animal approaches to its greateſt 
ſtrength and maturity, without any 


aſſiſtance from art; many veſſels, 
before too weak to perform their de. 


ſtined offices with proper vigour, daily 


acquiring more ſtrength and firm- 
f neſs. + 


Nor is it ik apparent, why. thoſe 


incident to age ſhould conſtantly in- 


creaſe, even where the greateſt {kill is 


applied to prevent it. For theſe con- 
liſting moſtly. of obſtructions, ariſing 


primarily 


— 


1 


ae from the contraction 1 


rigidity of the canals, muſt keep pace 


with the inereaſing cauſe, and prove 
n by the moſt ſxeilful phyſi- 


cian. 


9 7. [ might here alſo flew the fal- 


- to by moſt Anatomiſts, vis. that Ac- 
cretion and Nutrition canſiſt only in 
the diſtention of veſſels; which is ma- 


lacy of an aſſertion of the late inge- 
nious Dr. Keil, which is ſtall adhered: 


"= 


ceaſily be made appear, that was this 


weaker, the nearer it approached to 


maturity; and not only ſo, hut con- 


fidering the ſize of an embryo, with 
regard to that of a full grown animal 
of the ſame ſpecies, its moſt firm and 
compact parts would not exceed the 
On of the thinneſt gelly, - 172 
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A Experimental Inquiry on 
Tis true, indeed, that the coats of 
the Veſſels conſiſt of others that are 
ſmaller, and theſe again of others, to 
the minuteſt ramifications imagin- 
able, and that by the diſtention of 
theſe, the coats of the largeſt increaſe 
in thickneſs; but this alone will not 


account for their increaſing denſity, 


which neceſſarily ſuppoſes an addi- 
tion of matter in the ſame bulk; and 
conſequently muſt ariſe not ſolely 
from diſtention, but likewiſe from 
the appoſition of treſh particles into 
ſuch pores and interſtices, as by the 
diſtention of the coats are qualified to 


receive them, which are there fixed 


and conſolidated by the conſtant im- 


pulſe of the fluids upon them; and 


that more eſpecially during lleep, 


action of the muſcles 


when the circulation is equable 
regular, and not diſturbed by the 


It 


- 


\ 
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§ 8. Hence appears * * 


41 

| It were eaſy hence to ſhew the vaſt 

difference betwixt Nutrition properly 

ſo called, and Repletion, or ſuch'a 

_ diſtention of the veſſels, which apes 
it, were it not org too > far _ 
ah: preſent deſign. 


ableneſs of that practioe, which forbids 


the uſe of bleeding in diſtempers of 


old perſons, though recommended and 


practiſed with great advantage to 
younger ones in diſeaſes of the ſame 


ſpecies. For though the coats of the 
Arteries bear a greater proportion to 


mals (a), and conſequently the quan- 
tity of fluids be pr 


the firſt, than in the latter; yet, as the 


Arteries, in which obſtructions are 
principally formed, are apparently x 


1 denſe and rigid, and cannot be 


oportionably leſs in 


(a) See'$ 4. Exr, XI.” 8 | 


ks 


ſo dilated, as in many caſes is requi- 
ſite; it follows, that where either Re- 
vulſion is abſolutely n ellary, or in- 
flammations to be reſolved, whoſe 
continuance or fuppuration would be 
deſtructive of the life or well-being of 
Waere this 1 inconvenience muſt be 
Tis une, indeed, a leſs dase 
Sh why. an evacuation, ſo . 
fry, ſhould be totally omittet. 
99, Nor is it leſs apparent from 
bene, that the quantity of nouriſh- 
ment taken by old perſons, ſhould be 
leſs than in thoſe that are younger; 
and that too, gradually diminiſhed in 
very old age, conſonant to the adviceof 
Hlrrockar ES, and the practice of the 
famqus Venetian Cox x ARO; the ex- 


pence by perſpiration, and ſeveral other 
Emundories, being not only leſs, and 


thence 


2 


thence a leſs recruit neceſſary, but the 
cavities of the containing veſſels di- 
miniſhed, and withal ſo rigid, as not 
eaſily to yield either to the receipt or 
diſcharge of an unneceſſary quantity; 

and which, if retained, will ſooner 
or later produce fatal obſtructions, 
particularly ſhortneſs of breath and 
ſuffocations, the conſtant harbingers 

of death in old age. A juſt ſenſe of 

theſe, and ſome * ill attendants 

ſhewn in the preeceding ſections, ne- 
ceſſarily incident to this laſt period of 

frail life, has drawn from a Roman 

poet, the TED? beautiful and exact 

deſcription (a): : 

He ſunt primitiæ mortis, his parting . ' 

| Defluit, & pigris greſibus ima petit. 

Non habitus, non ipſe color, non greſſus cuntis, 

Non ſpecies eadem, quæ fuit ante, manet. 
Contrahimur, miroque mods decreſcimus ii: 
| Diminui noftri corporis ofſa pute. 


(s) CORN. nn 


Nec 


N — 


: 


1 Net cælum ſpectare licet, Jed prona ſenetFus ' 
Terram, a qua genita eft, & r editura, videt: 
Fitque tripes prorſus, guadrapeſyue, ar po * 


©. +, vulys infa, 

. per fordentem febile fer pit * 
Ortus cuncta ſuos repetunt, mortemg; requi runt, 

2. redit ad wy lum, 25 Fe Tue mill. 

_ 10. ok the | 8888 of 
6s Exp. VI, 955 6. Exe. VIII. F 5, 6. 
Exe. X. $2, 3 4, Exp. XI. we may 
be furniſhed With the true teaſon of 
that wel- Known maxim in Ph ylic, 
that true original and habitual Con- 
ſumptions ſeldom ſpontaneouſly ariſe 
after a perfon | is turned forty. This 
is generally imputed to the greater 
ſtrength of the Veſſels, and abundantly 


confirmed by the preceding experi- 
ments. For though the juices of the 
body grow naturally more acrid and 
pungent by t their conſtant attrition on 

| each 


Part of the Animal Structure. ; 
each other; yet being daily ſupplied 


with a ar quantity of freſn 
and mild chyle, muſt ſuffer a leſs de- 
gree of alteration, than the coats of 


the Arteries, on which the impulſe is 

| perpetually repeated, without any ſuch 
ſupply, as is ſufficient to preſerve them 
in a continued equal ſtate; and con- 
ſequently the arterial coats will, by 
this gradual increaſe of ſtrength and 
firmneſs, prove ſo ſtrong, as not eaſily 
to be affected by the included fluid, 
or be ſo readily lacerated by coughing, 


as to produce a hemorrhage, or have 


their coats ſo diſtended, as to produce 
tubercles and obſtructions in a as 
in younger perſons. + | 

There are indeed other — bet 


45 


ſides theſe I have enumerated, - why 


Conſumptions ſhould: begin before the 
age above-mentioned, rather than 
later; but as they flow not from theſe 


experi- | 


 » . 


e e 
reader with them. 


— 


„ XII. 


Fr. eee eee ee 
i acalf where the radius of its Cur- 


vature was the greateſt; and having 
firſt marked the limits of its moſt Con- 
vex ſurface, I divided it lengthways 
from the oppoſite ſide, which was the 
. Concave ſurface of the ſame Artery; 
then . weighing both in air, I found 
the weight of the Convex part to be 
2 peimyweights, 22 grains, 94 mites; 
and that of the Concave was 2 penny- 
weights, 18 grains, 4 mites. I after- 
wards weighed them in water, and 
found the firſt to counterpoiſe 4 grains, | 
38 mites; and the ſecond, when im- 


merſed in the ſame fluid, to wein 


3 prains, 27 mites, 
92. 


— „„ 
J 2. Hence it appeare, that he | 
Convex fide of the Aorta inthe pre- 
_ ceeding calf, was, with reſpect to the 
e ; 
nearly. 82 to 8x, 8 
§ 3. Aſter the e 
the Convex part of the great deſcend- 
ing Aorta in an old ox, to be in den- 
ſity to that of the Concave fide of the 
fame veſſel, nearly as 50 to 49; and 
the Convex part of the-great Artery 
in a young boar was to that of the 
Concave m the ſame reſpe&, nearly 
as 78 to 79; laſtly, the analogous 
parts in a fix years old ram and a 
lamb, bore nearly the proportion of 
57 to 56, and 86 to 99 reſpettively.” 
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Jr. The thicknels of the Convex - 
$6 te Apa * 
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calf, was 0.16 of an inch, and that 


of the Concave was 0.14. The Con- 


vex fide of the ox's Artery was + of 
an inch thick, and the Concave part 


of the ſame was + of an inch in thick- 


neſs. The Convex part of the Artery | 


in the lamb was g of an inch thick, 
and the Concave part was . The 


thickneſs of the Convex part of the 


Aorta in the ram was 4 of an inch, 


and the oppolite Concave fide of the 


| Artery was = 


$ 2. Hence tis evident, Fes the 


7 Convex part of the calf's Artery ex- 


ceeded the other ſide in thickneſs in 
the proportion of 8 to 7. 


5 3. Hence alſo we learn, chat the 
Convex fide of the Aorta in the old 


ox was in thickneſs to that of the op- 
poſite part of the ſame Artery, as 8 
to 5; and the analogous parts in the 


lamb Jad the n bore the ſame 


* 


4 
6 — 2 1 n - 
—— — i . ö 5 N 
— . md 2 


4 
* 9 * * 
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by 7 / the Animal, Structure. 
proportion in this reſpedt t teach other, 


as 17 to 14, for the dug different fides n 


of the ſame Artery in the Lamb and 
as 11 to , for thoſe in the WR via, 
W {wx n old ſheep. 


KurtAuulr xv! 


8 I: „ ane an iron por ey hs | 


ad a free communication with. my 


condenſing Syringe, with A ſuffieient 


quantity of Mercury; into which, 1 


| ſcrewed. a. glaſs Gage, above double 


the length. of thoſe commonly, uſed, 
that the different Altitudes of the Mer- 


cury in it might be taken with more 


eaſe, and greater exactneſs. I then 
took. part of the Aorta deſcendens of 


a young man, whoſe diameter was 


halt an inch, and having firmly fixed 
it to a Tube iſſuing out of the Syphon, 


IQ compreſſed the air in the ſealed top 
of the Gage, with a force equal to 47 


E 


TRE Atmo- 


perif 150 Oy 
tmol heres with this Preflure the 
og eee e a 
Nase this Aly, being ſo many 
parts of a ſquate inch, as correſpond 
to the tabular Logarithm o. 1962947, 
and the Altitude of the incumbent co- 


lum of Mercury (taking 29 inches, 


the mean height of the Quickſilver in 
the Barometer for the weight of one 
Atmoſphere) being likewiſe expreſſed 
by the Logarithm 2.1 3440 50, it is 
evident, that the preflure required to 
break this portion of the Artery, was 
equivalent to a column of Mercury, 
having the preceeding Area and Alti- 
tude for its baſe and height. Hence a 
_ cubic inch of Mercury weighing 7.384. 
_ its Logarithm is o. 868 2017; 
and conſequently the Logarithm 


3-1990823 will expreſs in ounces 
way th force the Ante was com- 


preſſed 


* \ 
I 

* | 

* 


| 
J 


to be equal to 131 


inch, being tried in the ſame manner 


Part of the Animal Structure. | 
preſſed with, at the moment of its 
ing, which by reduction appear 
ne N 


o penny weight. 
ExrREAIM ENI XV. elites 

$ x. The Aorta of the ſame man, 
upon an area of an inch in length, 
where the diameter was 0.3 of an 


as the preceeding veſſel, bore the pref 


ſure of 4.26 Atmoſpheres, ere its Fi- 
bres gave admittance for the air to 


e a7 is 
7 2:-Has the xo al 


an inch in length, being e expreſſed by 
the Logarithm .5.9745117, it is e- 


dent, that the weight of -a column 


of Mercury upon this area, and whoſe 


Altitude is equal to 4.26 Atmoſpheres, -. 
will be expreſſed by the Logarithm 

2.93461 10; which, by computation 
Wan its value in ounces troy, we find 


E 2 equal 
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equal to 71 pounds, 8 5 + n 
nyweights, I 4 grains. 1 
8 3. As the areas ofa "LM 
length of this Artery in the young 
man, where the diameter was half of 
an inch, and where it was 0.3 of an 


inch, are denoted by the Logarithms 


0.962947. 99746117 reſpectively; 
conſequently, by comparing theſe 
areas with the Logarithms of the 
weights, that each of them required 
to burſt their Fibres aſunder, it is evi- 
dent, that the inferior part of the ſame 
Artery, upon an equal ſurface with 
the upper, would not have yielded to 
the compreſſion, till the weight was 
_ _ {equivalent to 119 pounds, 53 bunte, 
10 pennyweights. 
8 4. The thickneſs of ns; FORE | 
f ene in the preceeding experi- 
ment, was. 0.097 of an inch; and that 
3 of it, whoſe ſtrength was _ 
i 


\ 
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here in this; was oog of 1 
Hence comparing the e 
theſe - thickneſſes,” vix. 8.986777 


3.6901961 with the Logarithms of 


the weights ſuſtained" upon equal areas 
of cheſe veſſels, as given in tie pre- 
ceedling ſection; it appears that the 

narrower part of the Aorta deſcendens 
in this young man differed ſo muchi 
in the texture and coheſion” of its Fi- 


bres from that of the ſame Artery, at 


a conſiderable. diſtance above it, ab to 


render a portion of the former, ſtronger 
than one of equal bulk of the latter 


in the rern of aa 1794 ad 4 
I OOO, | * * * Ed. * da 0? 


ELT AU XVI 


8 . Part of the Aorta deſcendens 
of a young boar cut off ſome diſtance 
above the Cœliac branches of the Ar- 


ter being fixed to the Condenſer, 


"OP e 


. 
: 
N 
6 
n 
» 
: 


n 


the air was compreſied in the top of 
the Gage with a force equal to 3.58 
Armolpheres ; with this the A 


* rr diameter of this part of 
V Was- 0:27 of an inch, 


OY { din parts of a ſquare 


„ 


inch by the Logarithm 9.92941 89, 
Now the weight of one Atmoſphere 
upon an inch ſquare being equal to 
214.130 ounces troy, it is evident, 
that the weight of 3.58 Atmoſphercy x 
upon this area of the „will be 
equal to 54 pounds, 2 une T4, pen. 
pyweights, 9 grains. —_— 


ExpERIMENT XVII. 


4.x, Part of the ſame Aorta of the 
boar- cut DO IDS Ss 


a 
= 


l 
PRE. 
9 


Fo 


* 
1 
= 
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its burſting, by the value of the Loga- 


Vas able to break the Artery, or pro- 
duce any leakage through its coats. 
8 2. The diameter of this part of 
the Artery was 0.17 of an inch, and 
conſequently, its area an inch in length 


will be expreſſed in parts of a ſquare 
inch by the Logarithin 9.7 297852, 


and the weight of the column of Mer- 
cury incumbent on it at the time of 


rithm 2. 5636249 taken in ounces 
troy, equal, as appears from computa- 
tion, to 30 pounds, 6 ounces, 2 pen» 
nyweights, 9 grains, 

$ 3. Comparing the areas. af the 
preceeding veſſels in the Boar together, 
and likewiſe the weights required to 
break them, as delivered above (a), it 


will be found, that the inferior part of 


Iliac branches, upon an area equal 


5 E 4 © "oF" 


N 


As Rapehentel Inquiry an 
to the ſuperior part of the fame Artery 
above the Celiac branch; would have 
born à weight equal to 48 _—_— a 
6 pr 9 pennyweights. | 
F. The thickneſs of the Aorta, 
whoſe ſtrength we found by Exe. XVI. 
was 0.04.6 of an inch, and that part 
of the ſame veſſel made uſe of i in this 

experiment, was 6.024 of an inch. 
Now the Logarithms of theſe thick- 

neſſes are 8.6627 578, 8,3802112re; 
ſpectively, which being compared with 
the Logarithms of the weights ſuſtain- 
ed upon equal areas of theſe veſlels, viz: 
with 28139936, 2.7652 586, it is 
manifeſt that the Aorta ' deſcendeng | 
of this Boar; at a little diſtance! from 
the Iliac branches, was compoſed of 

Fibres differing ſo much from the tex- 

ture and Eee of thoſe, which 

compoſed tlie ſuperior part of the ſame | 
* above — — branches, as 


. tg 


* 


| 3 A >. - k 
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to tender à portion of this narrower 


part of the Aorta of equal atea and 


thickneſs with another of the upper, 


where it was o. 27 in diameter, ſtronger 


than this laſt, in the r > 7 


_ 1713 to 100- O. 
5. It is evident, 9 8 


57 


ing experiments that the ſuperio © 


thickneſs of the Aorta at its Curva⸗ 


ture is not merely the effect of age, 


and the repeated ſtrokes of 'a long- 
continued eirculation, as has frequent- 


ly been aſſigned for the cauſ& of this 


difference; but that even in young * 
animals, where no ſuch effect can 


reaſonably be expected, from the du- 
ration of the i impetus upon this, more 
than in the oppoſite Concave ſurfac 
of the Artery, we yet find that its 
Convex fide, is by nature, formed with 
a ſuperior degree of denſity and thick» 


al Inquiry ay 


aha. Nor is the reaſon of this 
contrivance far to ſeek : For ſince that 
wer by which the Arteries contract, 


is wholly owing to ſome peculiar make 
and conſtitution of the Fibres which 


compoſe them, it is evident, that the 
Momentum of this contraction muſt, 
ceteris paribus, be always in propor- 
tion to the number of Villi, that is, 
-, their thickneſs. - Now, as we learn 
from Anatomy that this remarkable 
Curvature of the Aorta, was highly 
requiſite for the due conveyance of the 
blood-to the two different extremes 


of an animal body; and alſo admi- 


ably ſerves to a regular and ſufficient 
ſecretion of the nervous fluid, fo it is 
no leſs manifeſt from the laws of Hy- 
draulics, that the blood thrown out 
at each Syſtole of the heart, muſt im- 


(a) See Exe, XII, XIII. 
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pinge upon this Convex, part of the 
Artery with its full force; and conſe- 
quently, not only a much greater con: 

tracting power was neceliary to pre- 
vent the dangers and inconveniences, 
which would unavoidably ariſe from 
too great a dilatation af this part; but. 
alſo, that the motion of the propelled 
Auid, might be,.communicated , to the 
oppoſite fide of the ſame Aatery;.with 
as little loſs as was poſſible, "after ity 
impulſe on a ſurface ſo claſtic and 
contractile, 

i, ob {ls Anatomiſts 8 in gene nel ger 
preſented that force with which the = 
Arteries. contract, by the number of no 
circular Fibres lying in parallel di- f 
redtions from the baſe of the Cone to 


the Apex; and in. conformity to this 


5 opinion, have ventured to preſume, 
| that as the coats of the Arteries dimi- 


niſh in thickneſs at every branching 
i | from 


Iv * * 
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n Experimental Inquity'a me, 
| from the trunk, their reſiſting power | 
muft decreaſe in the ſame ratio, and 
conſequently be in all caſes proportion: 
able to the circumference” of the Ar- 
cer): and the thickneſs of its coats. 
hut this concluſion is by no means 
true, as appears from the preceding 
experiments (a) which being com- 
pared with the former already men- 
tioned in the foregoing ſection, mani- 
feſtly ſhew, that ſuch a general no- 
tion in no- wiſe quadrates with the 
workmanſhip of nature, who is fo 
far from obſerving any ſuch law in 
that complicated ſeries of veſſels, which 
make up an animal body, that not 
only the cohefion of the Fibres in dif- 
ferent veſſels admit of the greateſt la- 
titude and variety (0 but that even 
_ Villi, which compoſe the oppoſite 


(a) $4. Ex». XV. $4.Exe, XVII. 
ini $4 Exe. XV. $4 Ex r. XVII. 


ſides 


ſides of * Ame Artery, differ very 
conſiderably both in their e 
and denſity (a). Ott Prin (7? 3 


Nor is fack a firulturs ob — 


Bi canal any-ways diſagrecable to 


that preciſe and rigorous exactneſs, 


which we find in all the works of na- 


ſince the blood is a very heterogeneous 


fluid, and : cc DOUNC ed of- particles 


very different from each other in their 


relations, and ſpecific gravities, it is 


evident; that in their motion they will 
be endowed with very different cen- 


trifugal forces, and on that account 
require a different repelling force, in 


different parts of the ſame veſſel, both 
to keep up a due mixture of the fluid, 
and alſo to propel it into the lateral 


: 5 according to their various An- 


0. $23. Ear XII, x11. 
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es and Curvatures. But even this, 
3 in ak larger veſſels we find always 
= performed, and no doubt is bin the 
ſmaller, could we equally take a mea- 
fare of their angles, coats and propor- 


dons. Thus we find; that in all thoſe 


Pr 
= 


» parts of the veſſel, where its Curva- 

__ ture was neceſſary, the Convex fide 
of che Artery is much the ſtrongeſt, 
denſeſt and thickeſt, which was really 
neceſſary with regard to thoſe parti- 

dles, whoſe niſus at the tangent is 
much the "ſtrongeſt, which will be 
carried in greater proportion againſt 
that fide of the Artery where it is 
Convex, and thence” be determined 


9 * 7 
” 


N 


"© 


uo ſuch veſſels and in ſuch propor- 


tions, as are requiſite for the perform- 
ing the various functions for which 
they are deſigned, whilſt thoſe en- 
dowed with a leſs momentum, will in 
a proportional manner be determined 
. | by 
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whoſe parts give way to the leaſt preſ- | 
fare, but muſt be conſidered as en- 
dowed with a conſiderable degree of A, 


ö 
9 
* * * 


IC 


"a2 th Amed —— 


by the weak and thinner ide ef the 
Artery. - 

Beſides as the Would . um imper- 
fect fluid, and can by no means be 
brought under the definition of one 


borrowing part of its fluidity from its 
| progreflive motion, therefore many o 


its particles, would be in a perpetual 


danger of adhering to the ſides of the 


contact, as well as their impetus per- IF 
petually altered by the various angles 
and flexures of the containing veſſels; 


and conſequently neither its due flui- 
dity could have been | preſerved, nor 
the requiſite ſecretions performed, had 


? | 
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rts of the containing veſſels, as wel 
as their different flexures and angles, 
J contributed thereto. 15 1 
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3 | \ Exennunnt XVIII. | 


$ 5 Part of the Aorta deſcendens 
Kauen ſheep near the heart, which 


weighed, in air 2 pennyweights, 18 
grains, 60 mites, counterpoiſed in 
water, 3 grains, 32 mites. The 


weight of the like veſſel, taken from 
1 ram, was in air 3 pennyweights, 
9 grains, Men and in water 5 
grains, J mite. nne 
dd ebe: * of the Vena cava 
=; correſponding | to the Aorta of the 
ee, was in air equal to 1 penny= 8 


I; weight, 1 2 grains, 38 mites, and in 
wier 2 grains, 98 mites; and the 
1 weight in air of that correſponding to 


4 the Aorta of the ram, was 2 


kes of ol M Brine, 


weights, 3 grains, 5 mites; 10G: in 
water 4 grains, 69 mites. 

8 3. Hence it appears, that r 
peu the ratio which the Aorta of the 
ewe ſheep bears to water, and == de- 


Tozg 


notes that of the other Aorta in the 
ram to the ſame fluid; conſequently 
by dividing one ratio by the other, or 
what is more expeditious. and ſuffi- 


ciently exact, by a ſubtraction of their 


reſpective Logarithms 0. o 2.22077, 
0.0277572; we ſhall obtain the Lo- 
garithm of the Quotient, equal to 
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o. 005 5495, which ſhews by the num- 


ber correſponding. thereto in the Ta- 
bles, that the. Aorta of the ram was 
ſuperior in denſity to that of the ewe, 
in the proportion of 79 to 78; nearly. 
4. In like manner we ſhall Hnd 
that the Logarithm o. o047 594, ex- 
preſſes the ratio, which the Vena of 
the ram bears to that of the ewe; and 
Ex - 


66, 1 Erpefimental Inquiry on 


* 


1 by comparing it with the number cor- 
rreſponding to it in the Tables, it ap- 
chat the Vena cava in the ram, . 
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| in nearly the oportion of x to 90. 
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IBF. Part of the great Artery," cut 
pO off at the branching of the Tliacs in the 
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ing experiment, weighed in air 1 pen- 
Hyweight, 19 grains, 9 mites, and in 

water 2 grains, 39 mites. - Part of the 
= great Artery of the ram, mentioned 
in the fame experiment, and cut off 
1 at the branching of che Iliac Arteries, 
UE poghcdinair2pennyweights 7grains, 
= 2 mites, and the fame counterpoil 


yr f 


—_— in water 3 grains, 79 mites. 


4 r 
> 
* 
: 


Se ** 
0 
* 

* 

— * 
- 

1 

E 

. 


* 


+ 4 
Ia] TS * 1 \ 8 


Port m A Aa; inde. 
$2. The Venæ cave correſponding - 


to the preceeding Arteries of an ewe 
and a ram, weighed in air x pentiys 
weight, 5 grains, 14 mites, and x pens 
nyweight, 16 grains, 3 mites; and in 


water they counterpoiled 2 grains, 14 
mites, 3 grains, 17 mites reſpectively. 


8 3. Hence it appears, that che 


ratio which the Aorta at the Ihac 
branches of the ewe ſheep bears to 


water, is exprefied by 22, and that 


S 


= denotes that proportion, which the 


— ram, at the branching ot 
the Iliac Arteries from it, bears alſo 


to water; hence by a computation in 
Logarithms, it appears, that the Lo- 


garithm of the Quotient, aſter the dis 


viſion of theſe two ratios, is equal to 


0.0062024, which being compared 
with the number correſponding- to it 
in the Tables, ſhews that the Artery 
of the a, eee of the 


5 ö Iliac 
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An Experimental Inquiry on 
Iliac Arteries, was to the Aorta of an 


ewe, near its diviſion into the like 


veſſels with reſpect to denſity, in a 
proportion ſomewhat greater than that 
of 71 to 70. 


$4. Now 22, 2 = reſpectively rr 


the ratio, which the Venæ cave in an 
ewe anda ram bear to the ſame fluid 
water, and the Quotient after diviſion 
is equal to the Logarithm o.o0 28084; 
conſequently the number correſpond- 
ing to this Logarithm, | ſhews that the 


Vena cava of the ram near the Iliac 


branches, was ſuperior in denſity to 


the Vena cava of the ewe near the 


origin of the like veſſels from it, in 
the proportion of wie 155 to 154. 


$660 8 N g 
which expreſs the ratio's = 825 © 25 =, J 


in $ 3. Exe. XVIII, and $ 3. of the 


. Preſentexperiment together, it appears, 
that the Aorta of the ewe ſheep, was 
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Part of the' Animal Structure. 
ſuperior in denſity at the branching 
of the Iliac veſſels from it, to that 


part of the ſame veſſel near its exit 
from the heart, in the proportion of 


170 to 169 nearly; and the denſity 
of the Aorta of the ram near the ſame 


branches, was ſuperior to that near 
the heart, in the proportion 1 I 134 
to 133 nearly. 


$ 6. Comparing alfo the ratio's re- 


ſpectively belonging the Veins men- 
tioned in the two preceeding experi- 


ments, it appears that the Vena cava 


of the ewe, is ſuperior in denſity to that 
Part of the ſame Vein continued to 
the Niac branches, in the proportion 
of 108 to 107 nearly; and the Vena 
cava of the ram, near its entrance in- 
to the heart, is to that part of the 


fame Vein near the Iliac branches in 


the un of nearly 7 3 to 72, 


A 


8 F 3 $a. 


7. Hence it is evident, that altho' 
the correſponding Arteries and Veins 
na ram are denſer than thoſe per- 
| farming the {ame office in an ewe, 
Ry principal difference 1 in this re- 
ſubliſts between the arterial veſ- 
| ſels of the two animals, the Veins in 
the ewe being altogether as denſe, or 
rather more ſo in reſpect of their cor- 
reſponding Arteries, than the ſimilar 
Vẽins in a ram to their reſpective arte- 
—_ nal veſſels, 
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1. Part of the Aorta of a middle- 
ſized ram, cut off near the origin of 
the Emulgent veſſels being fixed to 
. the Condenſer, the air was compreſſed 

in the top of the Gage with a force 
— to 4.36 Atmoſpheres, before the 
: coats of the Artery yielded to the 
preſſure. | a 
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Part of the Animal Structure. 


$ 2. The diameter of this part of 1 
che Artery was o. 3 of an inch, and 
8 conſequently its area an inch in 
will be e by the Logarithm _—_ 
99745117.” Now the preſſure re- | 
quired to break this part of the 11 
equivalent to the weight of 
a column of Mercury, having the 
preceeding area for its baſe, and 

its altitude equal to 4.36 Atmo- 
ſpheres, it is evident, that the Loga.F 
rithm 2.9446879 correſponding to 'F 
73 pounds, 4 ounces, 8 pennyweights, 
5 grains troy, will give the force with 
which the Artery was compreſſed, and 
with which its Fibres burſt aſunder. 
| ExPERIMENT MI. . 
5 8 1. The Vena cava cut off from 
| de fats ram, and correſponding to 
mentioned in the 
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72 _ An Experimental Inquiry on 
4. 84 Atmoſpheres, before it was able 
d break the Vein, or produce any 
1 leakage through its ots. 
1 8 2. The diameter of this part of 
1 the Vein was 0.65 of an inch, and con- 
3.3 | ſequently the Logarithm . 3102684. 
1 anſwering to 2.043 parts of a ſquare 
I! inch, will expreſs the area of an inch 
Ji in length of this Vein. Hence it is 
cuiadent, that the weight of 4.84 At- 
* 1 moſpheres upon this area of the Vein 
will be an equivalent to ſo many 
gunces troy, as are expreſſed by the 
Logarithm 3. 3258025; which corre- 
ſponding to 176 pounds, 5 ounces, 
__ 8 pennyweights, ſhews that a weight 
—_— equal to this was requiſite to break the 
Vein an inch in length. i 
4 583. Comparing the areas of this 
Vein and the preceding Artery toge- 
_— ther, and likewiſe the weights re- 
_ wr to break ew, as they are ſe- 
=_— * 1 8 
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Part of the Animal Structure. 
verally delivered above (a), it will be 


found that the Aorta at the -branch- | 
ing of its Emulgent Arteries, upon an 


area equal to that of the Vein cor- 
reſponding to it in the ſame place, 


would have required a force equivalent 


to 158 pounds, 11 ounces, 8 penny- 
weights, before it would have burſt. | 
$ 4. Hence it is manifeſt, that the 


Vena cava of the ram near the Emul- 


gents, was ſuperior in ſtrength to the 


correſponding Artery acting upon an 


equal quantity of blood, in the pro- 


portion of 1110 to 1000 wn 


| EXPERIMENT XXII. 


F 1. The Aorta of an ewe being 
cut off at the origin of the Emulgent 


Arteries, and fixed to the:Condenſet, 


I comprefled the air in the ſealed top 


of the Gage, with a force equal 10 | 


CER Ex r. XX. . 
that 


—— 
"4 7 . P 
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4 TR 


that of 3.5 2 Atmoſpheres, before 1 
was able to break the coats of this 
part of the Aorta. 

8 2. The diameter ans 
immediately above the Emulgent 
=— branches, was 0.27 of an inch, there- 
ore an inch in length of its ſurface 
will be expreſſed by the Logarithm 


| 8.92941 89, and the weight incum- 
= bent on it from the preſſure of 3.5 2 


Atmoſpheres, will be equivalent to ſo 
many ounces troy, as correſpond to 
the tabular Logarithm 2.80665 13, 
dat is, to 53 On eee 
> pennyweights. 
3 $ 3. Comparing the area of ghis 
Aorta of the ewe, with that of the 
Aorta of the ram, mentioned at $ 2. 
Exp. XX. it will be found that the 
Aorta of the ewe, upon an equal area 
with that of the ram, would not have 
burſt without the weight of 59 pounds, 
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Part of the mug 
2 ounces, 15 pennyweights, 


grains. 
+4 4 n ads. 


Aorta of the ram exceeded the ſtrength 
of the Aorta of the ewe ſheep, tho 
equal in area to the former, in the 
Proportion of 1238 to 1000 _—_— 


EXPERIMENT XXIII. 


82. Part of the e 
immediately above the Emulgent Veins 


7 


in the preceeding ewe, did not ſuffer 


any air to eſcape, till the preſſure, given 


from the continuance of the conden- 
ſation, was equal to 4.1 5 Atmoſpheres, 
at which time the Vein burſt, | 


$ 2. The diameter of this part of 


the Vein was 0.56 of an inch; hence 


by comparing the area. of this Vein an | 
inch in length, with the area of an 


inch ſquare, and the weight of a co- 


lumn of Mercury incumbent on that, 


when 


1 
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when the altitude is equal to 4.1 5% At- 
moſ pheres, it appears, that the weight 
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ſuſtained by an inch length of the 
Vein, will amount to 130 pounds, 


4 ounces, o pennyweight, 4 grains. 


9 3. The weight incumbent on the 


Vend cava of this ewe, at the inſtant 
of its breaking, being expreſſed in 
Logarithms, is 3.1942505 ; hence 
comparing it with the Logarithm 


2.8066513, correſponding to the 


weight incumbent on the area of an 


inch in length of the Aorta, anſwer- 


ing to this Vein in the ewe; and like- 


| wil comparing the een areas of 
this Vein and Artery together, it ap- 
pears, that the Aorta, upon an area 


equal to that of its correſponding 


Vein at the Emulgents, would not 
have yielded to any wei 


t leſs than 
that of 1 10 pounds, 6 Ounces, 1 2 pen- 


N 


98 4. Hence it appears that the Vein 
was ſuperior to the correſponding 
Aorta at the Emulgents when com- 
pared together in equal areas, in the 
proporden of 1179 to nearly. 
98 5. The ne to break | 
the Vena cava of the ewe ſheep; was 
130 pounds, 4 ounces, o pennyweightz 
4 grains, and that required to break 
the Vena cava of the ram was (a) 
176 pounds, 5 ounces, 8pentiyweights; 
which weights being expreſſed by Lo- 
garithms, are equivalent tog. 1942 303 
33258025. Now it follows from 
the compariſon of theſe Logarithms 
with thoſe of the areas O. 24551 2%, 
o. 3102684 reſpectively helonging 
theſe Veins in the ewe and the ram, 
that to break an equal area of the 
Vena cava of the ewe with that of 
the like Vein in the ram, the welglt 
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muſt have been x Sx 
o penny weight. 


$ 6. Hence it is manifeſt that the 
Vena cava of the ram was in ſtrength 
ſuperior to the Vena cava of the ewe, 


h of equal dimenſions as to ſur- 


face, in the proportion of nearly 1166 
to 1000. 


EXPERIMENT XXIV. 


mentioned in Ex r. XX. being cut off 
at the Iliac branches, and part of it 
fixed to the Condenſer, the preſſure 
required to break the Fibres of the 
Artery in this part of it, was equal'to- 
that of 4. 11 Atmoſpheres. 


$2. The diameter of the Aorta 


at the Iliacs was 0.26 of an 
och, conſequently the Logarithm 
9-9122752, correſponding to 0.8171 
parts of a ſquare inch, will give the 
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Now the preſſure being equal to a 
column of Mercury having the pre- 
ceeding area for its baſe, and its al- 
titude equal to 11 9.19 inches, it fol- 
lows that the weight of this oolumn of 
Quickſilver will be equal to 39 pounds, 
I I ounces, 2 pennyweights, 14 grains 
8 3. Comparing the Logarithms 
9.974517, 9.9122752, 2.9446879, 
2.8 568067, which reſpectivrely ſhew 
the areas of an inch in length af the 
Aorta of the ſame ram at the Emul- 
gents, and at the Iliac branches, and 
the weights ineumbent on each of 
them; it is manifeſt, that the Aorta 
at the Iliacs upon an area equal to an 
inch length of the ſame Veſſel at the 
Emulgents, would not have broke 

without a preſſure equal to 6g pourids, | 
ge 18 nen 15 . 
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8 4. Hence alſo it is manifeſt, that 
the Aorta of this ram at the Emul- 
gents, was with reſpect to ſtrength, 
ſuperior to a portion of the ſame veſ- 
ſel at the Iliacs acting upon an equal 


quantity of blood, in the proportion 
of 436 to411; nr 106 to x00. 
gage 1 | 


1 NV. 


gh 1. . The Iliac branch of the Artery, 
Sa: in the preceeding experi- 
ment, burſt, when the preſſure was 
equal to 4.04 Atmoſpheres. L 
82. Now a column of Mercury, 
whoſe baſe is a ſquare inch, and its 
height one Atmoſphere, or 29 inches, 
being equal in value to ſo many 


ounces troy, as are found by the 


Tables of Logarithms to correſpond 

to 2.330689), it follows by analogy, 

that as the diameter of this Artery 
od 7 | was , 
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was 0.195 of an inch, therefore tlie 


weight of a column of Mercury upon 
an area of an inch in length, and 
whoſe Altitude is 4.04 Atmoſpheres, 
will be expreſſed in the ſame manner 


by the Logarithm 2.72453 16, Which 


_ correſponding to 44 pounds, 2 ounces, 
6 pennyweights, 9 grains, ſhews that 


this was the weight neceſſary to break 


— 


81 


an inch in length of this Iliac Artery. 


83. Comparing the weights, whicld 
the Iliac Artery and the Aorta of the 


ſame ram immediately above it, and 


at the Emulgents ſuſtained upon their 


reſpective areas, as they are given in 


Exe. XXIV, XX, it is evident, that the 


Iliac Artery upon an area equal to the 
trunk it aroſe from, would have re- 


quired the weight of 38 pounds, 10 
ounces, 17 pennyweights, 14 grains, 


to break it; and 67 pounds, 1 ounces, / 
16 pennyweights, had its area been 


G 


equal 


J An 2 Ea on. | 
equal to that. part of the Aon near 


the Emulgents. 


8 4. Hence it appears, that; ee 
equal areas of the Aorta from which 


the Iliac Artery ſprung, and of the 


Branch, that the former was fuperior 


in ſtrength to the latter in the propor- 


tion of 1017 to x000 nearly 
85. Hence alſo it is evident, that 
the Aorta at the Emulgents, is ſtronger 


chan the Iliac Artery of equal area 


with it, in the e 1 1 to 


1000 nearly. 


$ 6. It is manifeſt, that be we 


conſider the -preceeding Veſſels as fo 


many Cones or Cylinders of equal Al- 


titudes, their Capacities to each · other 


will be in the fame ratio as the ſquares 


of their diameters; hence we find 
that the capacity of the Aorta of the 

ram mentioned at $ 2. Ex r. XX. is 
5 its capacity in that ret of it above 


vow 


PE « 


Pari of the Animal Structure. 
the Iliacs, mentioned at § 2. Ex v. 


XXIV. in the proportion of go to 


676, that is, as 133 to 100 nearly. In 
like manner we ſhall find that the ca- 

pacity of this laſt Artery, was to that 
of its Iliac branch, in the proportion 


of 67600 to 38025, that is as 18 to 


ro nearly; and from hence we may 
obſerve, that the capacity of the Aorta, 


before the Emulgents ſpring from it, 


exceeded that of the Iliac Aitery in 


a proportion greater than that of 8 


0 10. 


EArZIMMENN XXV. 


& 1. The Aorta of the ram, whole 


ſtrength and denſity we found in 
Exe. XVIII and XX, was in this 


place, vis. above the Emulgent Ar- 
teries, equal in thickneſs to o. 52 of 


an inch, that part of the ſame Artery 
at the origin of the Iliacs was 0.035 
E'3 ( 
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of an inch thick, and the Iliac branch - |) 
__ from it was 0.0254 of an inch _ } 
in thickneſs. 9 
9 2: Comparing the e of ö 
theſe veſſels with their reſpective dia- 
meters aſter the manner of 5 2. Exe. 
XI. as they are given in the preceed- 
ing experiments, it appears from com- N 
putation, that the fluid contained in 
the cavity of the Aorta at the origin 
of the Emulgent Arteries, is to the | 
coat that contains it, in the propor- 
tion of 1229 to 1000 nearly, and the 
fluid contained in the cavity of the 
| ſame veſſel at the origin of the Iliacs 
From it, will be to its coat in the pro- 
-portionof 1636 to 1000 nearly; laſtly, 
the fluid within the cavity of the Iliac 
branch of the Artery, will bear to the 
coat that contains it, the proportion of 
1698 to 1000 nearly. 
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* $3, Hence tis evident, that the bulk 
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of the ſolids acting upon the blood in 


that part of the Aorta ofthe ram above- 


mentioned, at the origin of the Emul- 


gent Arteries, is, to the bulk of thoſ& 


acting upon it at the origin of the Iliae · 


branches, and in the branch itſelf, 
with reſpect to the quantity of blood 


contained in equal lengths of theſe 

. veſſels, in a ratio compounded of the 
direct proportion of the bulk of their 
coats, and the reciprocal ratio of 


the quantity of fluid contained in 
their cavities, that is, as 49494016, 
27840384, to 37170000, 2014 3376! 
reſpectively; and conſequently the 
bulk of the ſolids acting upon the 
blood in that part of the Aorta at the 
Emulgents, is ſuperior to thoſe acting 
upon it at the origin of the Iliac 


branches, in the proportion of 144/to/_ 


I00 1 and of 138 to the ſame 
Sy. . quan- 
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quantity nearly, with reſpos to the 
\ Hiac branches. 

9 4. The thickneſs of the Aorta of 
this ram at the origin of the Emul- 
gents, of the Iliacs, and of the Iliac 
_ Artery, when expreſſed i in Logarithms 
will be 6.7 160033, 8.5440680, 


8.404833 reſpectively: Hence com- 


. paring theſe. Logarithms with thoſe 
expreſſing the dts fuſtained upon. 
equa] areas of theſe veſſels, as they are 


given above (a), it is evident, that the 


Aorta deſcendens of this ram at the 


origin of the Iliac Arteries was com- 


poſed of Fibres ſo different in their 
texture and coheſion to thoſe, which 

compoſed the ſuperior part of the ſame 
Artery at the origin of the Emulgents, 
as to render à portion of this wider 
part of the Aorta, inferior in ſtrength, 
to one of equal bulk ar the wan of 


35116! be) 53. Kr, Klu, XX 
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tom 
8 5. Thus alſo by a ; ectjpthhticn 


made after the ſame manner as the 
foregoing, it is evident that the tex- 
ture of the Iliac Artery renders it not 


only ſtronger than a portion of che 


trunk it aroſe from, of equal dimen- 


ſions in every reſpect with the branch, 


in the proportion of 1354 to 1008 


but even to furpaſs the ſtrength of a 


1 


87 
che Iliacs, in the aper of 1 000 


like equal portion of the Aorta itſelf 


at the origin of the Emulgents, in a 


ſtill greater a vix. che of x97 


oN I 000, 
8 6. That the Aa the whe it 


approaches che heart, ſhould" be les 


denſe (a), of a weaker and more eafily 

diſtenſible texture than the branches, 

which immediately ale from it (8), 
(a) Ex. XVIII. XX. 

XXVI. 
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(b) $4 Exe. XV. XVI. and 98 4, 5. . | 
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and yet withal, of ſo conſiderable a 
thickneſs, as that the fluids contained 


in this primary trunk bear a much 


leſs proportion to: their coat, than 
thoſe circulating in the branches to 


_ their reſpective cqats (a), are circum- 


ſtances not taken notice of by any 


Anatomiſt that I know of, and plainly 
ſhew, that the ſtrength of the animal 


canals is not to be known by their 
denſity or thickneſs ſalely, but de- 
pends on ſome certain ratio com- 
pounded of both theſe. together, ſuit- 
able to their particular office and de- 


ſign. The different ſtructure of the 


Aorta at the heart, from that part of 


5 it at the Iliacs or the Branches there 


ariſing, abundantly confirm this truth. 

For had not this veſſel. bęen endued 
with ſo conſiderable a degree of thick- 
neſs, as to allow. its denfiy to be di- 


(4) 4 2, 3 * XXVI. 
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Par of the Animal Structure. 
miniſhed in that proportion, which 
ſeveral of the preceeding experiments 
ſhew it to be; its ſtrength "muſt like 


that 'of the other veſſels there mel 
tioned, have been owing more to a 
cloſeneſs of its texture, than the thick- 


neſs of its: coat ; but this is a ſtructure, 


which would by no means have an- 


ſwered the ends of animal life, as it 
is attended With the ill conſequences 


already enumerated at $ 5. Exr. V, NI. 
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viz. its too ſoon growing ſo rigid and 
ſtiff, as not ſufficiently to be diſtend- 


ed by the force of the heart; whence 


the animal, tho young, Burr be ſub- 


jet to many inconveniences conſe- 


quent on old age, and have its term 


of life much ſhortened; inãſmuchꝭ as 


this Artery, from the great impetus of 


the blood upon it, would in ſuch cir- 


cumſtances become rigid; ſtiff, and 


An * ſooner than theweſty 


the 
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the. conſequence of which-is an early 
old age. But though this would in- 


 evitably have been the caſe, was the 


Aorta ſo formed, yet this is not the 


ſole inconvenience attending too tenſe 
and rigid a texture of this Artery. For 
upon every inereaſe in the motion or 


quantity of the blood, or a ſudden 
rarefaction of the humors, the animal 
would be in danger of immediate ſuf- 


focation and death, from the great 


reſiſtance which the blood would 


mieet with, as well as the want of 


room to receive this increaſed quan- 
tity,” in a veſſel not capable of a _ 
218 eaſy diſtention. 

Now this does not equally hold 
mne it, 


on account of their increaſed dimen- 


ſions in propdrtion to the trunk from 

riſe; che capacities of all 
which, upon every diviſion of the 
9441 . $5770 trunk, 
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Part of the Animal Structure. 
trunk, when taken together, con ſant-- 
ly exceeding that of the trunk a 


which they ſpring V to. Siem 
But as this laxity n 
neceſſary to the health 1 
and the continuance of its liſe to its 


9 


proper period, ſo was that increaſe of 
ſtrength and denſity, which we have i 


ſhewn at Exe. XIX, XIV and XV, 


the coats of the branches ariſing im- | 


mediately out of this trunk are-en- 


dowed with, no leſs neceſſary, for 
carrying on the cireulation with ſuf- 


ficient vigour through the ſucceeding 


minute ramifications, which could 
| ſcarcely have been performed, had 


not the vibrations been more {mart 
and briſk than in the wideſt part of 


the trunk ; eſpecially if we conſider, 
not only the great reſiſtance given to 
the blood at every ramification by the 


wee angles and flexures of the 
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| veſſels but together with this, the di- 
minution of its velocity by the in- 
creaſe of cavity in the branches, || 
which is neceſſarily much diminiſhed 
on this account, as hydroſtatical ex- 1 
petiments undeniably aſſure us; and 1 
conſequently had not theſe obſtacles | 
been removed by enduing the branches 1 
with a greater tenſity, and thereby | 
: enabling them to exert a quicker and 
ſmarter vibration on the incloſed fluids 
than i is produced by the coats of the 
great Aorta, the circulation could not 
have been performed with that vi- 
1 gour and advantage as now it Is, 
LE Hhadiitbeer performed at all. 
1 This is ſtill more apparent, if we 
SH _ onſider, that this increaſe of the ca- 
A 8 ity of che branches was indiſpenſably 
ccceſſary boch to the life and ſtructure 
1 of the animal. For had their united 


e been leſs chan in the trunk, or 
only 
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only equal to it at every ſubdiviſion, 
the progreſs of the fluids muſt ſoon 
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have been obſtructed, ſince as the caſe 


now ſtands, where the ratio is in- 
creaſed, the capillary Arteries are only 


ſufficient to tranſmit the blood in fin- 


gle Globules, as good Microſcopes aſ- 
| ſure us, and conſequently had thecaſe 
been otherwiſe, the paſſage through 


them would have been wholly ob- 


ſtructed, long before the ramifications 


had been ſo numerous, as at preſent 


they are. Wherefore had the ſize of 


the animal been the ſame as now, the 
conſequence muſt have been, either a 


total obſtruction as above, or fewer 2 


ramifications, the former every one 


knows is inconſiſtent with life; and 


had the latter prevailed, the creature 
muſt have been extremely weak and 
languid, through the want of ſuffi- 
cient nouriſhment to warm and invi- 
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gorate its parts, and enable it to per- 
form the functions for which it was 
deſigned, even though we ſhould fup- 
poſe the ſecretions regularly perform- 
ed; which in fewer ramifications can 
| ſcarcely be ſuppoſed poſſible, at leaſt 

in that perfection the preſent ſtructure 


EXPERIMENT XXVII. 

F 1. The Vena cava cut off at the 
Iliacs of the ram, and correſponding | 
to the Aorta mentioned in Exe, XXIV. 
required the force of 4.33 Atmo- 
ſpheres, which it endured without any 
viſible leakage of air, till the rupture 
was effected by the foregoing preſſure. 

8 2. The diameter of this part of 
the Vein was 0.36 of an inch, and 
. conſequently its area an inch in length 
will be exprefied by the Logarithm 
neee 1 to I, 237 
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parts of a ſquare inch. The weight 
therefore incumbent on this area of 


jt 7 


the Vein, will be equal to that of 4 


column of Mercury upon this baſe, 


and whoſe altitude is 4.33 Atmo- 
ſpheres, proceeding therefore with 
the reſpective Logarithms of theſe 


quantities, and of a cubic inch of : 
Mercury(a),it appears, that 3.0 20640 


will be the Logarithm, which expreſſes 
theweight required, which correſpond- 


ing to 87 pounds, 4 ounces, 14 pen- 


nyweights, ſhews us, that this was the 
force made uſe of to break _ Vein 
in this experiment. 

53. Comparing the wagtin and 
areas which belong this Vein and its 


* 


reſpective Artery as they are given 


above (5), it is evident, that the Ar- 
tery upon an area equal to this __ 


(a) $2. Exp. XIV. 
(b) J.. XXIV. 
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An Experimental Inquiry 
of its correſponding Vein, would have 


required the additional weight of 2 3 
pounds, o ounces, 5 3 ights, 5 


grains to break it. | 


$4; Hence it appears, that the Vein 


. correſponding to the Aorta at the Iliacs 


in the ram, was ſuperior in ſtrength 


do the Artery there of equal area, in 


nearly the proportion of 1053 to. 


I' 000, 


an inch in length of the Vena cava of 


this ram tiear the Emulgent branches, 
Was 176 pounds, 5 ounces, 8 penny- 
; weights; hence comparing the weight, 
vhich broke the ſame Vein an inch in 
length at the Iliacs, with this, and their 
reſpective arca's together, it appears, that 
the Vein at the branching of the Iliac 


veſſels, would, upon an area equal to 


an inch in length of the ſame Vein 
at the Emulgents, not have burſt, un- 


leſs 


_ - 


8 5. The weight required to break 


I - $7 _ * 2 <1 
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n 
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leſs the weight had been equivalent 
1 257 3 10 nn 6 "nes 

$ 6. s it is evident, 4 the 

Vein correſponding to the Artery at 
the Iliac branches was inferior in point 
of ſtrength to that part of it corre- 
ſponding to the Artery at the Emul- 5 
gents, though of equal area with this 
laſt, in the proportion of 1000. to 
1117 nearly, ; 


ExPERRIMENT XXVIIL 
$ 1. Thelliac Vein of the preceed- | 
ing ram correſponding to the Artery 
In Exp. XXV, being tried in the ſame | 
manner as the trunk in the preceed- 
ing experiment, bore without ſuffer- 
ing any air to eſcape, till the rupture 
of its coats enſued, the preſſure of 
4.18 Atmoſpheres. 
8 2. The diameter of this Vein wd 
o. 25 of an inch, and conſequently the 
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3 of its area an inch in length. 


nyweights to break it. 
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will be equal to 5.895 2567, hence l 


eſtimating the weight of a column of 
Mercury upon this area, whoſe: alti- 


tude is equal to 4.18 Atmoſpheres ; 


it appears, that the preſſure incum- 
bent on the Vein at the inſtant. of its 


breaking was 58 pounds, 7 ounces, 


5 5 pennyweights, 9 grains. 


§3. The Logarithm of this ei 
ſufficient to break an inch in length 
of this Iliac Vein, being 2.847122, 


it is evident from the compariſon of 


this Logarithm with the b 
3. 0206402, which denotes the weight 
required to break an inch in length 
of the trunk, together with a com- 
pariſon of the Logarithms of their re- 


ſpective areas, that the Iliac Vein, up- 


on an area equal to an inch in length 


of its trunk, would have required the 
weight of 84 pounds, 4 ounces, 8 pen- 
2 
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54 Hence it appears, mat che ac 1 
eee 2 
exceeded in ſtrength by that, in the 
proportion of 10g6 to 1000 nearly. 

$ 5. The diameter of the Iliac Ar- 
"wy correſponding to the preceeding 

Vein was 0.195 of an inch (a), there- 

fore the Logarithm of its area an inch 
in length will be 9. 7874605, and the a 
— iN 
ou this area Was 2.724536: 
Hence comparing theſe Logarithms 
with thoſe reſpectively belonging the 
Vein as given in 5 2, g. of this expe- 
mens it appar that had the area of 
2 83 been equal to this of 

oo ponding Vein, the weight re- 
quired to break it muſt have been 


equal to 56 pounds, 7 oundces, 
rg 
nyweights, 4 grains, 5 wo 
| (a) 52. Bir r $3 
H 2 $<* 
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2008 ai 6. It appears therefore, that the 
Uiac: Vein was ſuperior with reſpe& to 
ſtrength to the correſponding Artery | 
acting upon an equal quantity of 
blood as 1034 to 1000 near). 
5 7. In comparing the areas of the 
Veins correſponding to the preceeding 
Arteries in a ram at Ex r. XX, XXIV 
and XXV, it is evident, that the ca- 
pacity of the Vena cava at the Emul- 
gents, is to that of the Aorta above its 
Emulgent branches in the proportion 
of 4225 to goo, that is, in a propor- 
tion of 4694 to 1000 nearly; and the 
capacity of the Vein at the Iliac 
branches, is to that of the correſpond- 
ing Artery, in the proportion of 1296 
to 676, that is, of 191 to 100 nearly; 
and the capacity of the Iliac Vein ex- 
ceeds the capacity of an equal length 
of the Iliac Artery, in the proportion 
7 of 
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100 nearly. 


8 8. In e he. N al 


Oo the Veins and correſponding Arteries 
together in equal lengths, it is-evident, 


that the capacity of the Vena caya 
above the Emulgents, with reſpect to 
the capacity of the Vein at the liacs, 


18¹ 
. 62500 to 38025 in as. 36440 


is to the capacity of the Aorta at the 


origin of the Emulgents; with reſpect | 


to the capacity of the Aorta at the 


origin of the Iliacs, in the enen | 


— TT 8; 


| capacities of he Veins, — * reci- 
procal one of the Arteries, that is, in 


the proportion of 2856 to 171664, r 


nearly as 345 to 100; and conſe- 
quently the Vena cava at the Emul- 


gents, exceeds with reſpect to Capar 


city that of an equal length of the 
Vein above the Iliacs, in the propor- 


tion of 326 to 100. nearly. In like 
| gs : 3, bs manner 
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manner it is evident, that the capacity 


of the Vein above the Iliac branches, 
with reſpect to the capacity of an equal 


length of the branch diſcharging itſelf 
into it, is ſaperior to the capacity of 


$i cortel ponding Aorta, with reſpe& 
to the capacity of an equal length of 


the branch arifing therice in the ratio 


and from hence alſo it appears, 


of 492804 to 422 300, that is, in the 
proportion of 116 to 100 nearly; 
that 


the capacity of the Vein above the 
 Thac branches, was to that of the 


branch of an equal length to it, in the 


| Proportion of 2073 to rob nearly. 


hs FH. This extraordinary capacity of 
the Vena cava in this part above the 
origin of the Emulgents, in proportion 

to the correſponding Attery, is of fin- 
gular ſervice to the animal; as a re- 
ſervoir to ſupply the heart me dib 
with : a ſufficient 7 of blood, 


. upon 
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upon great and ſudden evacuations, 
or even upon ſmaller, where the ani- 


mal labours under any remarkable 


63 ³ĩ 


weakneſß of body; on defect of which . | 


it would frequently faint, and ſome- 


times exfpire : the blood, though in 


ſufficient quantity in the parts more 


remote, being incapable of ſupplying - 


the heart with its due quantity on 
ſuch ſudden emergencies. But be- 
fides this advantage accruing to the 
animal, from the formation of this 


part of the Vena cava, according to 


the preceeding ſection; its enlarged 
capacity ſeems alſo here, in 
order to receive that large quantity of 
blood, which muſt be diſcharged into 
it from the lower belly, upon ſtrong 


ſtrength upon innumerable ocealions'; 
which as it cannot be performed, with- 


ſtraining of the body, in exerting its 


out a large diſcharge of thevenal blood 


H 4 into 


into this Veſſel, the Abdomen being | 
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ſtraitned by the depreſſion of the Dia- 


phragm, the Heart in ſuch circum- 


ſtances, muſt have been frequently 


ſurcharged with ſo great a quantity of 
blood, as would have prevented its 


: acting with that freedom it now does, 
had not this Vein been formed more 


as it is diminiſhed in others. 


large and capacious, with reſpect to 


its correſponding Artery, than they 


generally are. This we ſee happens 
upon great plenitude in Fevers even 


as the caſe now ſtands, and is relieved 


by bleeding, the - vigour of the pulſe 


being thereby increaſed in this . caſe, 
What 
then muſt have been the conſequence, 


had the contrary ſtructure prevailed, 


or even leſs room had been given, I 
knen no occaſion to lin i 5 


RT 4404 "Exer- 
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4 "Efrnntuane* XXIX. NT | 
pon The Aorta of the ewe ons 
mentioned in Exe. XXII, being cut off 
immediately above the Iliac branches, 
and fixed to the Condenſer, the preſ- 


” mh 


ſure given it before any rupture could 


be made in its coats, was n 0 
3˙23 Atmoſpheres. HW , 

$ 2. The diameter «# this — 
the Aorta was o. 246 of an inch. Hence 
by comparing the area of this Vein an 


inch in length, with the area of an 


inch ſquare, and the weight of a co- 


lumn * Mercury incumbent. on it, 
when the altitude 1 is equivalent to the 


preſſure of 3. 23 Atmoſpheres, it ap- 


pears, that the area of an inch in 
length of this Artery, was preſſed, at 
the inſtant of its breaking, with the 
4 weight of 44 pounds, 6 ounces, 14 
F 9 grains. 


993. | 
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$3. The weight which preſſed up- 
on a ſimilar part of the Aorta of the 
ram was 59 pounds, 11 ounces, 2 pen- 
nyweights, 14 grains le). Now the 


Lopatithm 5.91 22752 expreſſes the 
area of an inch in length of the Aorta 


of the ram, and 95.888 235 expreſſes 


in like manner the area of the Aorta 
of the ewe; hence comparing theſe 
weights and their reſpective areas to- 
gether, it is evident, that the Aorta of 
the ewe above the Iliac branches would 


have required, had its area been equal 


to that of the Aorta of the ram in the 
ſame circumſtances, the preſſure of a a 


weight equivalent to 47 pounds, 1 5 


ounce, 3 pennyweights, 9 grains. 
84. Hence It appears, that the Adrth 


of the ram above the Iliac branches 
was ſuperior to a portion of the Aorta 
of the ewe above the ſame branches 

-- -W $ 2. Exe, XXIV. 


acting 
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acting on an equal quantity of blood, 
with reſpect to ſtrength, in the — 
portion of 1272 to 1000 nearly. 
55. Comparing in like manner the 
weiphts and areas, which preſſed up- 
on the Aorta of this ewe, at the origin 


of the Emulgent veſſels and of the 


riment and Exe, XXII, it appears, 
that the Aorta of the ewe would up- 


on an equal area of che Iliacs with 
that of the ſame veſſel at the Emul- 


gents, have required the weight of 4.8 


pony "en ens; OE: 


n elle 
86. Hence it is manifeſt, - 1 


Aorta at the Emulgents was ſuperior 
with reſpect to the ſtrengeh of an 


equal area of the fame Artery at the 


THacs in this' ewe, in the NY 
of 855 to x000 nos” 


\ 
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8 L. The Liac branch being cut: off 
from the preceeding Aorta of the ewe, 


and fixed to the Condenſer, the preſ- 


ure required to break een to 


N 3. 12 Atmoſpheres, 


- 8 eee thin ds och 
was o. 19 of an inch, and conſequent- 


ly the area of an inch in length of this 
garithm-9.7759743, correſponding to 


0.5971/parts of a ſquare inch; now 
a column of Mercury whoſe baſe is a 


5 — inch, and its height one Atmo. 
ſphere, or 29 inches, being equal in 


value to ſo many ounces troy. as cor- 


; reſpond to the Logarithm 2.330689), 
it is evident, that the weight upon the 


p 


area from the preſſure of 


3-72 Atmoſpheres, will be expreſſed 
in Som manner by the Logarithm 
2.6008 1863 
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2. 60081 86; 1 which correſponds by 
the Tables 2 33 pounds, 2 ounices, 
17 pennyweights, and is equal to that 


ONE on an inch length of che 


ac Artery when it broke. 


2. The area of an inch in length 
of the trunk of this Artery, "being 


| compared with the area of- an inch 


in length of the branch, and likewiſe 


the weights which were requiſite to 


break thoſe areas reſpectively, as they 


are mentioned in this and the fore- 


going experiment, it is manifeſt, that 


the branch would, upon an equal 
area to its trunk, not have broke, un- 
leſs the weight had been equal to 43 


pounds, 2 nee 10 Pa es 


9 grains. 
| $4. Hence i appears, that thi 


trunk of the Aorta at the Iliacs in this 


ewe, was ſuperior to the ſtrength of 
the branch acting upon an equal 


8 


ne 
eee ee in te prpori 
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of 1035 to 1000 nearly 

55. The weight which preſſed upo | 
a0 aca of an inch in length of tþ "x 

Iliac Artery of the ram was 44 pounds, 


- 2 qunces, 6 pennyweights, 9 grains: 


Hence comparing this weight and area 


with thoſe reſpectively belonging the 


Hiac Artery of the ewe in this experi- 
ment, it is evident, that the Iliac 
Artery of the ewe, had its area been 
equal to that of the ſame Artery in a 
ram, would have required the weight 
of 34 pounds, 1 ounce, 11 penny- 


weights to break it. 


Re 


86. Hence it peine that an oqual 


face, in the ram, was ſuperior with re- 
ſpect to ſtrength, to the like Artery 
in an ewe, „ eee 
to 1000 9 | 


4 4 ounces, 14 penny weights, and 47 
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57. It appears from $ 2. Exe. XX, 
$3. Exe. XV, $2. Exe. XII, and 
XXX, that- the weights required to 


break an equal portion of the Aorta 


at the Emulgents and of the Hiac Ar- 
tery in the ram are 73 pounds, 4 
ounces, 8 penny weights, 5 grains, and 
67 pounds, 11 ounces, 16 penny» 
weights reſpectively; and from the 
compariſon of the weights and areas 
reſpectively belonging the analogous 
veſſels in an ewe, it appears, that the 
weights required to break equal por- 
tions of theſe veſſels are 53 pounds, 


pounds, 3 ounces, 17 pennyweights, 
19 grains reſpectively; therefore the 
ſtrength of the Iliae Artery of the ram 
with reſpect to an equal portion of the 
great Artery at the Emulgents, was 
ſuperior to the ſtrength of the Niac 


Artery of the ewe, with reſpect to is 


Aorta 


— * 
2 oF 
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9 Aorta at che Emulgents, in equal areas 
to the former veſſels in the ram, in a 


proportion compounded of the ratio 


of the weights, which belong the pre- 
ceeding veſſels in a ram, and of the 
ratio of the weights belonging the cor- 


0 reſponding veſſels in an ewe, which 


proportion appears from computation, 
to be that of 1046 to 1000 nearly. 


$8. In comparing the areas of the 
preceeding Arteries together in equal 


lengths, it is manifeſt from $ 2. Exy. 


XX, XII, XXIV, XV, XIX, and XXX, 
that the capacity of the trunk of the 
Aorta above the Iliac branches, and 


of the branch itſelf in 'an ewe, with 


reſpect to the capacity of the Aorta of 


the ſame animal above the Emulgents, 


is to the capacity of the correſponding 
veſſels in a ram, with reſpe& to that 


0 of their reſpective trunk ar the Emul- | 


gents, in a proportion compounded of 
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at the Iliacs, and of the branches di- 
20 3 and of the ratio of the capa- 
Cities of the reſpective Aortas at 
the Emulgents inverſely; that is, as 


544644, 32490000, to 492804, 


27720225 reſpectively; and conſe- 
quently: the capacity of the deſcend- 
ing trunk of the Aorta at the Hiac 


113 
the ratio of the capacities of the Aortas 


„ ec and of the branch itſelf, with 


reſpect to the capacity of an equal 
length of the ſame trunk above the 


Emulgent branches in an ewe, are 
ſuperior to the capacities of equal 


lengths of the veſſels performing the 


ſame office in a ram, with reſpect 


to their trunk above the Emulgent 
branches, in the proportion of 1105 
to 1000, and of 117 to 100 nearly 


for the capacity of theſe different veſ- 


ſels i in an ewe and a ram ee | 


* 


* Es 
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$9. That the "deſcending Aorta 
below the Emulgents, as well as the 


-branches ariſing from it, ſhould not 
only be larger in the female than the 


male, with reſpect to the quantity of 


blood thrown into each of them, at 


every ſyſtole of the heart in the two 


animals (a); but even larger alſo, in 
proportion to the ſuperior part of the 
Aorta, in the firſt of theſe the ewe, 
than in the ram (5); will be ſufficiently 


obvious to any, who conſiders the 


quantity of blood neceſſary for the 


nutrition of the fœtus. But the rea- 


ſon why the coats of theſe veſſels, 


which as well as ſome others of that 
animal are found by the preceeding 
Experiments, to be in general weaker 


| "than the ſame in a ram, ſhould ſtill 


@ Compare $ 2, Exp. . XXVI, with $ 8. 
ExP. XXX. : 
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be comparatively weaker than thoſe in 

a male, with relation to the reſpective 

Aorta of each animal, and the quan- 

tity of fluids they derive from thence, 

as we learn from $ 7. of this Experi- 

ment they are, is not ſo eaſily afſign- N 
ed. Poſſibly the weak ſtate of the © * 

Embryo in the beginning of pregnan- I 
cy, may require that the blood be 

puſhed with leſs force in theſe veſſels 

than elſewhere, which yet were ne- 

ceſſary to be ſo large, in order to ſup- 

1 ply it with a ſufficient quantity of nou- 

„ riſhment, as it increaſed in ſize, and 

7 - approached nearer to maturity. Nor | 
4 perhaps may this weakneſs in the 
vepſlels be leſs neceſfary upon its in- 

N creaſe in bulk, leſt upon any greater 
motion of the animal than ordinary, 
too great an energy in the veſſels, 
joined with the increaſed motion of 
che fluids) ſhould” by increaſing the 


I 2 ___ mbra- 
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vibrations of the ſolids to an extraor- 
dinary pitch, occaſion its excluſion 


before its proper period, as we find 

familiar to moſt animals upon great 

and vigorous motion of the body, a 
febrile diſpoſition, and the like. 

But it may poſſibly, be objected with 

regard to human bodies, that none 

are ſo ſubject to accidents of this na- 

ture, as thoſe women, which are trou- 

bled with weak nerves and hyſteric 

_ diſorders, whoſe Fibres and Veſſels are 

known to be of a more lax and deli- 

cate texture than others. But this 

ariſes not from the natural ſtructure 

and make of the Veſſels, for all then 

would be ſubject to them, as they are 

to the menſtrual flux, which ariſes 

from a cauſe not much unlike this in 

bhe veſſels of the Uterus (a); but from 

to great Plenitude, high Diet, and the 
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g neglect of ſuch Exerciſe, 28 is neceſ- 5 


ſary to preſerve the natural tone of 
the Fibres, and a due and equable ſe- 
cretion of the neceſſary fluids. On 
defect of which, the ſpirits are tu- 


er 


multuouſſy determined into ſuch 


parts, as are ever ſo little varied from 
their uſual ſtate of eaſe and quiet; 


and conſequently during pregnaney” 
into the muſcles of the Abdomen more 


copiouſly than the reſt; whence Con- 


traction, Pain, and Abortion muſt fre- | | 


quently enſue. Nor will the acrimony 


of the Juices / prove of better conſe= G 


quence, by diſſolving the Humors, 
and ſtimulating the Fibres to more 


frequent Vibrations, and thereby giving 
occaſion to Pains and Hæmorrhages 
from the uterine veſſels. But theſe 


ſymptoms are the effects, not of a na- 
tural, but a morbid diſpoſition of the 


„* 
» 


veſſels and humors, and conſequently 


* 
of 18 * » 
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here, where the natural ſtructure: of 


of 3.36 Atmoſpheres, before it was 
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an objection of this kind has no 1 


the veſſels; and a due diſpoſition of 
the _ mors are Fein | 


&- 


EXPESIMENT. XXXI. FA 
2 r. The Iliac Vein correſponding 
to the Artery of the ewe in the pre- 
ceeding Experiment, bore the preſſure 


able to break the Vein, or erden any | 
: thro its coats. 

8 2. Now the preſſure of 3.36 At- 
moſpheres upon an inch in length of 
this Vein, will be equivalent to the 
weight of a column of Quickſilver 
upon this area, whoſe Altitude is equal 
to 97.44 inches in height, which being 
equal to the Logarithm 1.9887373, 
and its area to the correſponding Lo- 
garithm 5.8 591383 the weight of 
3-3 6 Atmoſpheres upon an inch in 
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upon an equal quantity of the ſame 
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length of chis Vein, will amount to 
43 E 4 ounces 3 fue 


19 grains. : 3 


8 3. comparing the Fee 


5. 7759743, 58591383, 2.6008 18% 


2. 7161673, which denote the areas 


of an inch in length of the Artery 


and Vein correſponding thereto in 
the preceeding Experiments, and the 
weights incumbent on them reſpective - 


ly, it appears, that the Artery, had. its 
area been equal to that of the Vein, 


would not have burſt, unleſs the preſ-. 
{ure had been equivalent to 40 pounds, 


94. Hence it appears, that the ſo» 
lids acting upon the blood contained 
in the cavity of the Iliac Vein of this 


ewe, were ſuperior in ſtrength to thoſe 


of the correſponding Artery acting 
14 fluid, 


120 4 Experimen tal Inquity on 
_ Auidy in the proportion of erg to 
| 33 1009 nearly. * 
Y $ 5. Hence it is 1 that the 
112M Vena cava and lliac Vein in this ewe, 


1399 with relation to their correſponding 


mr Arnteriesin Exy.XXII and XXX, are 
PEN  fuperior with reſpect to ſtrength to the 
12991 ſame Veins in a ram, with reference 
131 to the ſtrength of their correſponding 
Aͤlrteries in Exr. XX and XXV, in equal 
bw areas to the former veſſels in an ewe, 
73 in a proportion compounded of the 
Wl direct ratio of the preſſures incumbent 
1 on the areas of the Veins in each ani- 
| | mal at the moment of their burſting, 
| ww . and of the reciprocal ratio of the forces 
$319! required to break the correſponding | 
33189 Arteries ; that is, in the proportion, as 
14 | appears 6855 computation, of 180940 
2:3 to 170368, and of 135744 to 130476, 
which ratios are nearly as 1062, and 
2040 to 1000 — 
I Exes- 
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5 1. The Aorta of the ewe was, in 


that part of it above the Emulgents, 
equal in thickneſs to 0.044 of an inch, 
and in that part above the Iliacs, and 
of the branch ariſing from it, the 
thickneſs was equal to 0031, 0:02 * 
of an inch reſpectively: The Vena 
cava of the ram and of the ewe above 


the Emulgents mentioned in Exp. XXI 


and XXIII, was 0.034, o. 028 of an 
inch thick reſpectively, and the Iliac 


| Veins i in the ſame mentioned i in Exe. 
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XXVIII, XXX1 were 0.014 and 0.01” 5 


of an inch reſpectiyely in thickneſs. 
9 Comparing the thickneſſes of 


theſe Arteries in the ewe with their = 


reſpective diameters, as they are given 
in the preceeding Experiments, and 
afterwards the proportions which the 
coats of theſe Arteries bear to the fluid 


CON-. 
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dd in their reſpective cavities 
with the proportions delivered at 9 2. 


Exe. XXVI, it is manifeſt, that the 


coat of the Aorta of the ram above 


the Emulgents, with reſpect to the 


perior in bulk to the coat of the cor- 
reſponding Artery in an ewe, with re- 
ſpect to the fluid it oontains in an equal 
length of theſe veſſels, in the propor- 
tion of 1319 to 1229 nearly. In like 
manner it appears, that taking equal 
lengths of the Aorta above the Iliacs, 


and of the branch, in the ram and the 


ewe, the coats of thoſe in the firſt of 
wen „ with reſpect to the fluid con- 
in their cavities, are ſuperior in 
bulk to the coats of the correſpond- 
ing veſſels in the latter, dig. the ewe, 
with relation. to the quantity of fluid 
they act upon, in the proportion of 
1762, 1842 to 1636, 1698 reſpective- 


y. . 
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F533. Hence it appears, that the Vein 
above the Emulgents in the ram and 
in the ewe, which in the firſt was 
compreſſed with a force equivalent to 
176 pounds, 5 ounces, 8 penny weights, 
and in the ſecond with 130 pounds, 


4 ounces, o pennyweight, 4 grains, 
was nevertheleſs exceeded in thickneſs 


by the correſponding Aorta of each 
animal, which upon an equal area 
would not have burſt, unleſs the weight 


upon that in the ram had been 158 


pounds, 11 ounces, 8 penny weights, 


and upon the Aorta in the ewe 110 


pounds, 6 ounces, 1 2 pennyweights, 


in the proportion of 26,t1 to 17 and 
7 reſpectively. In like manner we 


{hall find that the Iliac Artery in the 


ram, which upon an equal area with 


the correſponding” Vein bore leſs than 


itby the weight of 1 pound, '7'h ounces, | 


Ix pennyweights, 5 grains, was yet ſu- 
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perior in thickneſs in the proportion 
of 127 to 70; laſtly, tho the ſtrength 
of the Thac Vein in the ewe was in 
ferior to that of an equal area of the 
Aorta at the Emulgents of the ſame 
animal by ſcarcely : part, yet the Ar- 
tery was ſuperior in thickneſs to this 
Vein in the proportion of 4 to 1. 

+ 4. Hence we may obſerve, that 
the Anatomiſts are no leſs miſtaken in 
their concluſions on the ſtrength of 
the Veins, than they were, as has been 
already ſhewn, in their ſentiments on 
that of the Arteries (a). Nor can they 
ever expect to avoid miſtakes of this 
kind, vhilſt they ſuffer themſelves to 
be led by appearance, and not by ex- 
periment, without which it is impoſ- 
ſible to arrive at any tolerable degree 
of certainty in phyſical inquiries. For 
as a great modern Philoſopher has al- 

0088. 6. Exr. XVII 94, 5, 6. Exr. XXVI. J 
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ready obſerved, All the real true 
Knowledge we have of Nature is 
intirely Experimental, inſomuch 
_  < that how ſtrange. ſoever the Aﬀer- 
4 tion ſeems, we may lay this down 
e as the firſt fundamental unerring 
e Rule in Phyſics, That it is not 
„ within the Compaſs of human Un- 
derſtanding to aſſign a purely ſpe- 
culative Reaſon for any one as 
_« menon in Nature.” | 
8 5. Comparing the thickneſſes of 
the preceeding Arteries in the ewe, 
with their reſpective diameters, . as 
they are given in this and the preceed- 
ing Experiments, it is evident, that the 
bulk of the ſolids acting upon the blood 
in that part of the Aorta of this we 
above the Emulgents, are to thoſe 
acting upon it at the origin of the Iliac 
branches, and in the branch itſelf, with 
* to the fluid contained in equal 
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1 lengths of theſe veſſels, in a ratio com- 
pounded of the proportion of the bulk 
of their coats directly, and the ratio 
of the quantity of fluid they contain 


8 inverſely. ' Comparing therefore theſe 
proportions with thoſe in 5 3. Exr. 
8 XXVI, it is evident, that the bulk of 

LY. the ſolids, in proportion to the blood 
LS  - contained in the cavity of the Aorta 
obore che Iliacs, and in the Tliac 
16 branch, with reſpect to the bulk of 
© an equal length of the Aorta in pro- 
portion to the quantity of fluid acted 
upon by the coat of this Artery above 
the Emulgents in the ram, is to the 
bulk of the correſponding veſſels with 
reſpect to the bulk of the Arta abore 

the Emulgents in an ewe, and the 
quantity of fluid contained in each of 
theſe veſſels, in a proportion com- 
pounded of the ratio of the bulk of 
the ſolids in the Aorta above the * 
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nen e tary 
4 and in the branches of each anima! 
directly, and of the reciprocal ratio 
of the bulk of the ſolids in the Aorta 
above the Emulgents in the ſame re- 
ſpectively. Hence it appears by che 
computation, that the bulk of theſe 
veſſels in the ram are ſuperior to that 
of the correſponding ones in an ewe, 
when compared together, with rela- 
tion to the fluid they act upon, and 
their reſpective trunks above the 
Emulgent veſſels in the propor- 
tion of 1 243097 208460800 to 
123931491648 3072, and of 
4088459442304 to 39771336018 5856, 
that is, nearly as 1003 to 1000, — 5 
roi to 10000 reſpectively. 
$ 6. Hence we may obſerve, ie 
— - "notwithſtanding the coats of the veſ- 
ſels in an ewe, and particularly thoſe. 
mentioned in the preceeding ſection, 
bear a leſs proportion to the fluid they 
contain, 
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contain, than the correſponding ones 

in a ram, as has been already ſhewn 
at 9 2, yet it is equally certain from 
the foregoing ſection, that even the 
bulk of the coats of theſe veſſels in 
ſtzhe ewe, with relation to the bulk of 
- the principal trunk above the Emul- 
gents, and the quantity of blood con- 


_. tained in each, bear nearly the ſame 
proportion as thoſe performing the 
ſame office in a ram, when compared 
together in the ſame manner; and 
 - conſequently the comparative _ 
neſcs of theſe veſſels here in the deſcend- 
ing part of the Aorta of the ewe, with 
reſpect to thoſe in the ram, as has al- 
ds been ſhewn at 5 7. Exe. XXX 

can ſcarcely be aſcribed at leaſt Sh 


in an inferior degree to the difference or 


ariſing from the bulk of theſe coats in 
the ewe, and their bearing in this re- 


h a leſs en to the original 
trunk 


nimal Structure. 


trunk hone derived from than that 
which the correſponding ones in a 


ram bear to their primary trunk, but 
muſt chiefly ariſe from the different 
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texture of theſe veſſels; which con- 


trivance of diminiſhing 4 ſtrengtli 
without leſſening their relative bulk, 


was neceſſary for preſerving a ſuffi- 


cient thickneſs in the arterial coats at 
every diviſion, which otherwiſe muſt 
either have been too weak or too nar- 
row for the purpoſe deſigned, or ſub- 
divided into fewer ramifications than 
were neceſſary to che eb cde of 


the animal. 


§ 7. It is evident e 6 * N | 
XXII, XXIX. 5 6 Exe. XXX. 5 7,2. 


Exe. XXVI, XXXII, that the fabrick of 


the ram, with regard to its ſolids, muſt 


be much ſtronger than that of the 
ewe, which probably is the caſe of 
all male animals with regard to fe- 
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males of the ſame ſpecies, whoſe Fibres 
and Veſſels, - ceteris paribus, are by 
common obſervation found to be 
more lax and yielding thoſe of 
the former. This is not only con- 
firmed by the preceeding ſections, 
where their different ſtrength and 

= thickneſſes are examined in various 

. veſſels, but likewiſe from their greater 

1H | denſity ſhewn at $ 3, 4. Exe. XVIII, 

XIX, which neceſſarily infers the tex- 

[| | V ture of the Fibres themſelves to be 


1 more firm and compact, as well as 
10 more cloſely wrought togecher in che 
it coats of the veſſels, otherwiſe the air 


©  - would not beequallyretained in theſe 
1% as the former, the reverſe of which 
| = - _— by experiment. 

1 88. be, 

that many diſeaſes to which the female 
| {ex are more peculiarly ſubject than 
the male, are neceſſarily dependent 


Oln 


berg Ae nee 


on this particular ſtructufe, and vice 


verſa, why thoſe ariſing from too 
great tenſity and rigidity of the veſſels 


. ſhould be more incident to males, as 


alſo why too great ſtrength in the one 
ſhould in many caſes prove as de- 


ſtructive, as the natural weakneſs in 


the other. But this would be launch- 
ing out too far for the brevity of this 


Eflay ; which is deſigned rather to 


ſhew which way more certain data, 


may be procured for explaining. the 


animal economy, than have hitherto 


been uſed, than making haſty de- 
ductions; an error already too deeply 


rooted in the theory of Phyſic. 


$9. It appears from the computa- 


tion made after the manner of 5 2. 


Exp. XI, that the fluid contained in 


the cavity of the Aorta of the ewe at 
the origin of the Emulgent veſſels, of _ 


che lliacs, and in the branch, bore to 


K 2 their 
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| ag containing coats the proportion 


of nearly 1319, 1762, 1842 to OO 


reſpectively. Let now” the diameter 


of this Aorta be from any cauſe in- 
creaſed only the 2 of an inch, and as 


the areas of the veſſels continually i in- 


creaſe at every diviſion of the trunk, 
let the preceeding proportion with re- 
ſpect to the diameter of this become 


ſmaller in the branches, and decreaſe” 


even with relation to the diameters of 
theſe veſſels ; as for inſtance, let the 
ratio of increaſe in the two laſt Arte- 


ries above-mentioned be 0.045, 0.034 
reſpectively, then it is evident that if 
to the ſquare of the diameters thus 
increaſed, viz. 0.1024, o. 08468 r, 


0.050176, we add the ſpace included 
between the outward and inward 


coat of each Artery, then 0.157664, 


0.119029, 0.069772 inch, is the 
* are of their reſſ pective diameters 


from 
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from outſide to outſide, and conſe- 
quently the thickneſſes of theſe Arte- 
ries will now be nearly as 0.9385 


* 
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0.027, 0.02 reſpectively of an inch, 


and the proportion which the fluid 


contained in the cawity of each will 


bear to their reſpectiye coats will be 


that of 1853, 2405, 3 to 1000 


nearly. | | | 
8 10. It is evident "A $ 2. FRAY 


XXII, XXIX, and XX, that the 


weights, incumbent on an inch in 
length of the Arteries above- mention 
ed in the -preceeding ſection, at the 
inſtant of their breaking, were 53 
pounds, 4 ounces, 14 pennyweights, 
44 pounds, 6 ounces; 14. penny weights, 


9 grains, 33 pounds, 2 ounces, 17 
penny weights, o grains. If now we 


conceive theſe Arteries reduced to the 
thickneſs as given for each in the 


preceeding ſection, then it is evident, EO 
; K 3 | by : 
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17 taking their value in Logarithms, 


and comparing theſe and the Loga- 


rithms of their former thicknefies with 


the Logarithms of the weights above- 
mentioned, that the weight neceſſary 
to break them in this ſtate would be 


46 pounds, 8ounces, 1 2 pennyweights, 


38 pounds, 9 ounces, 14 penny weights, 


14 grains, 28 pounds, Io ounces, 16 
pennyweights, 19 grains reſpectively. 
'$ 11. The ingenious Dr. Hales, in 


his concluſions from Ex p. 22d, takes | 


notice of the vaſt ſtrength of the ani- 
mal veſſels in proportion to the aQtion 
of the fluids upon them, which had 
it been leſs, would have rendered the 
animal ſubject to many inconveniences, 


; particularly on great and continued 
action of the muſcles, the increaſed 
force of the circulation in fuch dif- 


eaſes as are capable of making any 


7 conſiderable diſtention of the veſſels, 


and 


y - k , FP , 
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and the like. That this muſt fre- 
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quently have been the caſe, appears 


very plain from the conſideration of 


the two preceeding ſections, where it 


is ſhewn that by a ſmall increaſe of 


the diameter of the Aorta, the preſ- 


ſure of the fluids with reſpect to the 


ſolids is conſiderably increaſed, at the 


ſame time that their thickneſs and 
ſtrength are both diminiſhed ; and 
conſequently had the veſſels lice en- 


dowed with no more ſtrength than 


was neceſſary for the circulation in an 


healthful ftate, they muſt have want- 
ed that elaſticity, which in moſt caſes 


is abſolutely neceſſary for the dif- 
charge of ſuch peccant matter, as 


pears from ſuch diſeaſes as are accom- 
panied with too great a laxity of the 
Fibres, which as Phyſicians well 

Ke know, 


either partially or totally obſtructs _ . 
theſe fine canals. This evidently ap- 
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know, are of albothers moſt difficulty 


relieved, -thro'-the quantity and tena- 
city of ſlimy and viſcid humors which 
ariſe from this very cauſe, and ſo clog 
the Fibres in exerting their natural vi- 


brations, as to render the beſt medi- 


cines wholly ineffectual. Not to men- 
tion the innu merable tu mors, preter- 


natural diſtentions, and ruptures of 
the veſſels, many of which muſt have 


either proved preſently mortal, or a 
laſting inconvenience to the animal. 
This we know is the neceſſary conle- 
quence of an univerſal. weakneſs in 
che ſolids, and ſuch at leaſt muſt have 
been the conſequence, had their 
ſtrength been much leſs in propor- 


tion to the force of the fluids than 
nature has allotted, ſince where this 


is only little below its proper ſtandard, 


. tho' their force continues vaſtly ſu- 


perior to the impetus of the 2 * upon 
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them, ſo great a weakneſs ſucceeds, 
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as renders the party ſubject to man 


diſeaſes, from which they whoſe Fibres 


are more tenſe and ſtrong, are wholly : 


exempt. | 


I might caſily biredila ue 3 


uſeleſs ſuch an A would be both 
to its ſelf and others, inaſmuch as it 
could ſcarcely bear the lighteſt touch 
of any other object, without being 
liable to all the effects conſequent on 
contuſions, and that too with little 
proſpect of relief, the ſpring of the 


Fibres being the principal inſtrument 


Nature applies in the recovery of ſuch 
caſes. But beſides all theſe inconve- 
niences, the animal in all ſuch caſes 
as required a large and ſpeedy deple- 


tion of the veſſels, by which a ſudden 
relaxation is unmediatel 7 produced, F 
muſt either have ſunk under it, or at 


| beſt. never have recovered its former 
ä vigour 
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vigour and aQvity, which even as the 
caſe now ſtands, where great evacua- 
tions have been prepoſterouſly made, 


is oſten very difficult to reſtore. 


And hence it ſeems to be, that the 


weakeſt v els 1 have hitherto ex- 
ne ee e buli be 


weight of an Atmoſphere without 
burſting, as appears by the trial of the 
Splenic and Emulgent Veins in Exe. 


, XXXVIL, XXXIX, XIVI, 


which tho” prevented from breaking 


by the largeneſs of their pores, and 


laxity of their Fibres, would undoubt- 
edly have fuſtained a ſomewhat greater 
weight, than is there expreſſed before 

A — had fucceeded, had the air 
been ſufficiently, retained. To which 


IE: _— the greater confirm a. 


91. 1 Gxed Nef the Pia Mater 


ofa 22 the thinneſt ſeparable mem- 


brane 
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brane of an animal body) to che Con- 
dienſer, and the preſſure upon it was 
equal to 1. 36 Atmoſphere at the in- 


ſtant that it burſt, Now the area of 
this membrane was 0.03 143 parts of a 


139 


ſquare inch; hence it appears chat 


the weight required. to break it was 9 
-ounces,. 3 pennyweights, I + grains. 


The thickneſs of this membrane, be- 


| ing carefully taken, was No more _ 
7855 of an inch. 


$ 13. Part of the Ne 


the ſame dog, bore upon being com- | 


preſſed with air the preſſure of 6.8 
Atmoſpheres without burſting; but a 
ſmall ſtream of air at this time find- 


ing a paſſage thro' it, prevented the 


Increaſe of ſo great a condenſation, 


as was neceſſary to burſt it. If there- 
fore we eſtimate the preſſure ſuſtained 


by this membrane upon the foregoing | 


area, we — find the weight it bore 
5 "OM 


4 
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equal to 3 pounds, 5 ounces, 12 pen- 
nyweights. The thickneſs of this 
membrane was +: of an inch, and 
conſequently the Pericardium exceed- 
ed the thickneſs of the Pia Mater in 
the proportion of 33 to 8 nearly, and 

in run it in oe ane Wen of 4 5 to 
0 nearly. 1 

AF, 14. n ee fuſl 
ciently informs us, how much weak, 
. lax, and delicate conſtitutions ſuffer 
upon great and ſudden alterations in 
the weight of the Atmoſphere; how 
great then the diſorders muſt have 


this extraordinary degree of ſtrength, 
I have no occaſion to explain, and 


the more eſpecially, if we conſider, 
ho frequently hæmorrhages and other 
ruptures of the veſſels are occaſioned 


by this very cauſe, where their ſtrengtn 
is diminiſhed by any preternatural diſ- 


11. | ' tention, 


2 7 
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tention, acrimony of the 1 m | 


the like. 


$ 15. Hence 8 we Haven a very 


obvious ſolution, why Fevers fre- 


quently occaſion great changes, as 


well to the advantage as detriment of 
the conſtitution, excluſive of thoſe 


more obvious ones relating to the 


| forming or removing obſtructions; 


ſince it is manifeſt from the very ſym- 


ptoms attending ſuch. diſorders, that 


vhatever the natural proportion be- 
tween the ſolids and fluids might have 


been before the attack of the diſtem- 
per, that ratio muſt frequently be de- 
ſtroyed, and a new one produced, 


ſometimes to the 535 but oſten 


to the damage of the conſtitution. 


$ 16. Hence alſo it appears, why, 


Intermittents and ſuch other ſpring 


Fevers, as only moderately puſh open 


* diſtend the * without da- 


maging 


he — in young perſons, 


re. 


by a remark- 


| a gents mY __ 


e NAI. 
Ft. The diameter of the Aorta de- 


ſcendens in a ram, exactly at the di- 


viſion of the great trunk, which pro- 


ceeded immediately from the left ven- 


tricle of the heart, was 0.55 of an 
inch, and the Aorta aſcendens was 
0.41 of an inch in diameter. The 
thickneſs of the firſt was o. To 2 of an 
inch, and that of the latter was 0.073. 

The diameter of the Vena cava aſcen- 


dens, correſponding to the Aorta de- 


ſcendens was 0.72 of an inch, and the 


Vena cava deſcendens was 0.56 of an 


inch in diameter. if 
bh | 82. 


Perg AA 


„ 3 


$ 2. The diameter of the Aorta de- 
ſcendens/in an ewe, taken in the ſame” 


manner as the like veſſel in a ram in 
the preceeding ſection, was o. 46 of an 

inch, the diameter of the Aorta aſcen- 
dens was 0.33 of an inch. The thick- 


nels of the firſt of theſe Arteries in the 


ewe was 0,078 of an inch, and that 
of the latter was 0:0.571 of the ſame. 
The Vena cava aſcendens was in dia- 


meter equal to 0.59 of an inch, and 
the Vein correſponding to the Aorta 


aſcendens was in d W to 


0.4.35 of an inch. 
93. Hence it appears, that es- 


| pacity of the Vena caya aſcendens in 


the ram, was ſuperior to that of an equal 


length of the correſponding Artery, 
in the proportion of 5184 to 3025, 
that is, as 1713 to 1000 nearly. And 
the capacity of the Vena cava deſcen- 
00 was n to that of an equal 


length 


enn 
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length of the Aorta aſcendens in the 
ſame animal, in the proportion of 
3136 to SOON that "16,6 965 to 
x000. nearly. | 

$ 4. In 12 manner it appears, that 
the capacity of the Vena cava aſcen- 
dens in the ewe, was ſuperior to that 
of an equal length of the Aorta de- 
ſcendens, in the proportion of 3481 
to 2116, that is, as 1645 to 1000 
nearly; and the capacity of the Vena 
cava deſcendens in the ſame was to 
chat of an equal length of the corre- 
ſponding Artery, viz, the Aorta aſcen- 
dens, in the Proportion of 189225 to 
108900, that is, in the proportion of 
1737 to I000 nearly. 

95. Hence it is evident, that the 
capacity of the Vena cava aſcendens 
and deſcendens in the ram, with re- 
ſpect to the capacity of an equal length 
of their correſ ponding Arteries, 1 is ſu- 


perior 
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perior to the capacity of the corre- 


ſponding Veins in an ewe, with rela- 
tion to the capacity of an equal length 


of their reſpective Arteries in the pro- 
portion of 10969344, 342410400, 


to 10530025, 318087225 reſpective 
ly, that is, as 1941, and 1076 to 1000 


: nearly. 


$6. Competing 8 a which | 


belong the deſcending and aſcending 


Arteries in a ram and an ewe, it is 


evident, that the capacity of the Aorta 
deſcendens in a ram, with reſpe& to 
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the capacity of an equal length of the 
Aorta aſcendens in the ſame, is to the 


capacity of the Aorta deſcendens, with 
reſpe& to the capacity of an equal 


length of the Aorta aſcendens in an 


ewe, in the proportion compounded 
of the direct ratio of the capacities of 
equal lengths of the deſcending Aortas 


in the ram and the ewe, and the re- 


* „ cCiprocal 
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ciprocal ratio of the capacities of equal kf 
lengths of the aſcending Aortas in the 


ſame, that is, as it appears from 
computation, in the proportion of 
3294225 to 3556996 ; and conſe- 


quently the capacity of the deſcend- 


ing Artery in the ewe, with reſpe& to 


the capacity of an equal length of the 
aſcending Aorta, was ſuperior to the 
capacity of the deſcending Artery in 


a ram, with relation to the capacity 


of an equal length of the Aorta aſcen- 
dens in this animal, in the proportion 


of 1082 to 1000 nearly. | 
$ 7. In comparing the capacities of 
the Veins and correſponding Arteries 


of the ram and the ewe mentioned in 
Exp. XXI, XXIII, XXVIIL XXXI, it 


is. evident, that the capacity of the 


Vein above the Emulgents and of the 
Iliac Vein, with reſpe& to the capa- 
city of an coal length of their re- 


1 his ſpective 
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ſpective Artery in a ram, is ſuperior 
to the capacity of the Veins perform- 
ing the ſame office in an ewe, with _ 
reſpect to the capacity of an equal 


length of their reſpective Artery, in the 


proportion of 3080025, 22562 5 


to 2822400, 20115225 reſpectively; 
that is, the capacities of theſe Veins in 
the ram, are ſuperior to the capaci- 


ties of thoſe in an ewe, with relation 


to the capacities of the Arteries they 
correſpond to, in equal lengths to the 


Veins in both animals, in the propor- 


tion of 1091, 1121 to 1000 nearly. 


$8. Comparing the thickneſſes of 


the preceeding Arteries in the ram and 


the ewe with their reſj pective diame- 


ters, as they are given in this Experi- 
ment, and afterwards the proportions 


which the coats of theſe Arteries bear 


to the fluid contained in their reſpective 
cavities together, it is evident, that the 


„„ coat 
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coat of the deſcending Aorta in the 
ram, with reſpe& to the blood con- 
tained in its cavity, is ſuperior in bulk 
to the coat of the correſponding Ar- 

tery in an ewe, with reſpect to the 
fluid contained in an equal length of 
theſe veſlels, in the proportion of 
562889856 to 507764400, that is 
nearly in the proportion of 1108 to 
ro00. Thus alſo it will be found, 
that the bulk of the coat of the aſcend- 
ing Aorta in the ram, with reſpect to 
the fluid it acts upon, is fuperior to 
that of the coat of the aſcending 
Aorta in the ewe, with relation to the 
fluid contained in an equal length of 
this veſſel to that in the ram, in the 
proportion of 15358820400 to 
14862332884, that is nearly 1 in the 
8 1033 to 1000. 
89. Comparing 1. of this Expe- 
ment with $7: Exe. XXVIIL it is evi- 
dent, 
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dent, that the capacity of the Vein of 
the ram above the Emulgents in that 


Experiment, with reſpect to the capa- 


city of an equal length of the corre- 


the Vena cava aſcendens, with reſpect 


to the capacity of an equal length of 


the correſponding Aorta deſcendens 
in this Experiment, in the proportion 
of 1278062 5 to 4665600; and con- 


ſequently the capacity of the Vena 


cava at the Emulgents, was ſuperior 
to that of the Vena cava diſcharging its 


contents into the Sinus Venoſus, when 


compared together with relation to 


the capacities of the Arteries they cor- 


reſpond to, in the manner above men- 


2739 to 1000. Now the thickneſs 


tioned, in the proportion of \nearly _ 
of che Vena cava aſcendens in this 


Experiment was O. oO 52 of an inch. 


Hence it is evident, that the bulk of 
„ the 


A pee r on 
the coat of che preceeding Vein above 
the Emulgents, with reſpect to the fluid 
contained in its cavity, is to the bulk 
of the coat of the Vena cava aſcen- 


r the right auricle of the 


heart, with reſpect to the fluid con- 


tained in its cavity equally long with 


that of the former, in the proportion 


of 482236416 to 63730576; and 


conſequently, tho the blood acted 


upon by the Vena cava aſcendens 


near the right auricle of the heart, was 


ſuperior in quantity to that contained 


in an equal length of the Vein above 


the Emulgents, in the proportion of 
1227 to 1000 nearly; yet the coat 
of the Vein at the origin of the Emul- 


gent veſſels, was ſuperior in bulk to 


that of the Vena cava aſcendens, with 


relation to the blood acted upon by 


an equal length of each Vein, in the 


1 5 9 10, 
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8 10. That the cireulation is in ge- 
neral more {low and languid in fe- 
males than males, is frequently ob- 
ſerved by practical writers, but the 
cauſe little farther inquired, than by 
ſuppoſing the whole animal fabrick 
more weak, lax, and delicate; but 
from F 2, 8. Exe. XXXII, 5 5, 6. 
Exe. XXX, 58, 9. Exe, XXXIII, as 
well as from the leſs ſtrength and 
denſity. of the arterial veſſels of fe- 
males (a), we are furniſhed with a 
more ſubſtantial reaſon, why the cir-. 
culation of the blood is naturally 
ſlower, and the pulſe, weaker in 
theſe than males. For the capaci- 
ties of the Arteries being ſhewn in the 
preceeding ſections to be greater, an 
equal portion of blood diſcharged bx 
the heart would neceſſarily produce a 
leſs impulſe on the coats of the veſſels . 
(a) Exr. XVII, XIX. 
„„ $600 
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and conſequently theſe, a leſs renixus 
on the contained fluid, even tho we 


— 


. SOS 
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ſhould fuppoſe the ſtrength of the 
Fibres equal in both cafes, which is 
far from being fact, the contrary ap- 
pearing by ſeveral of the foregoing 


blood muſt both remain longer in the 


Arteries, and a weaker and flower 


circulation enſue ; the quantity to be 


impelled being greater in Rn. e 


to the moving forcte. 
811. This appears alſo feng: the 


2 of the Veins, which are di- 


miniſhed in proportion to the inlarge- 


ment of the Arteries (a); there being 


no occaſion for veſſels of a large ca- 
pacity in order to return a leſs quan- 


tity of blood, for fo it may be eſteem- 


ed on account of the ſlowneſs of its 


motion, leſs being derived into them 


(a) $5, 7, Exp, XXXII. 


% 


m 


4 


Experiments; whence of neceſſity the 


* 
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in a given time than in males. Nay 
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had it been otherwiſe, the animal muſt 


have laboured under innumerable ma- 


ladies. For the blood wanting here 


thoſe vibrations, which kept it fluid 


. whilſt in the Arteries, muſt, had the 
Veins been as large as in the males, 
have moved extremely ſlow, and 
condenſed into grumes, before it had 
arrived. at the heart; the conſequence 
of which would have been obſtructi- 


ons inthe lungs, aſthmas, oonſumptions, 
Ec. So exactly nice is every part ad- 
juſted to its deſtined uſe, that it is al- 
together impoſſible for the moſt in- 
larged underſtanding either to com- 


prehend the whole, or even ſee ho- 


the leaſt parts could have been other- 
wiſe framed, ſo as to have anſwered 


the deſigned purpoſes in any tolerable 


manner. It were needleſs to apply 


e the direct 
contrary 


* 
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_ * contrary muſt happen to males, as the 


effect muſt always be determined by 
its cauſe, and conſequently where 
that ſtructure is different, or contrary, 


due effect muſt beſotoo. 


§ 12. But this greater capacity of 
the Arteries in proportion to that of 


the Veins of females, is not the only 


difference in this reſpect with regard 


to the female ſex. For the coats of 
the Arteries in males tho' loaded with 


a ſmaller proportion of blood (a), are 
much ſtronger, thicker, and denſer 
than thoſe in females (); whence not 
only a: briſker circulation muſt en- 


ſue, but each part of the body being 
framed of veſſels more ſtrong, ſpringy 


and elaſtic; the whole muſt be more 
robuſt, and capable of bearing more 


laſting and. greater fatigues. 


(a)F8. Ex r. XXX. $12. Ex r. XXXIII. 
(5 565 8. Exp. XXXII. F 8. XXXIII. 


* § 13. 
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F 13. There remains till another 
difference in the proportion of the 
ſanguineous veſſels of males to thoſe 
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of females, beſides thoſe above- men- 


tioned, viz. the different proportion 
which the ſuperior veſſels bear to the 
inferior, which holds true in brutes as 
well as human bodies (a]; but this 
being obſerved and explained by the 


very learned Phyſicians Dr. Freind and 


Pitcairn, I ſhall not trouble the reader 
with it. 


$ 14. Beſides the different propor- : 


tions of the veſſels with reſpe& to the 


ſex, male and female, there are two 
general circumſtances relating to the 


Vena cava aſcendens common to' all 


or moſt animals, which are very little, 


if at all, taken notice of by Anato- 


miſts, viz. the larger capacity of this 


Vein in the Abdomen, in proportion 


(a) $ 6. Exe. XXXUT. 
* to 
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to the blood it receives from the cor- 
reſponding Aorta ; being very little 


inferior in capacity to that of the ſame 
Vein in the Thorax (a), of which I 


© have ſpoken already at 5 8, 9. Exe. 
 XXVHI, and adly, the ſuperior thick- 


nels of its coat during its ſtay in the 
lower belly, occaſioned by an addi- 
tional coat it receives from the Perito- 


num, by winch means its cavity is 
preſerved more free and open, and it 


approaches in ſome degree to an arte- 


ĩial nature, at leaſt much more ſo than 


elſewhere (5). In conſequence of this 
admirable contrivance, it becomes ca- 
pable not only of receiving a large 
quantity of the returning blood with 
the greater facility, and there contain- 

ing it as in a Reſervoir to ſupply the 


qu able diſcharges from the *. but 


(a) $9. Exp. XXXIII. 
G99. Exe. * 


alſo 
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alſo its coats being hereby rendered 
more elaſtic, do by the alternate action 
of the abdominal muſcles propel it for- 


ward with the greater facility. Where- 


as had its texture been equally thin, 


I 


and no more capable of reſiſting an 


external preſſure than its ſuperior part 


in the Thorax, or the Cava deſcen- 


dens, its cavity would have been much 
more diminiſhed by the ſuperincum- 
bent preſſure, and its coats thro' the 


want of a ſufficient degree of reſiſt- 


ance muſt either have collapſed, or 
ſo nearly approached each other by 
the conſtant weight and preſſure of 


the inteſtines, bladder, and other viſ- 


Cera, As inſtead of promoting, very A | 


much to have retarded, if not intirely 
prevented, the due and equable return 
of the blood from the lower parts. 


Exer- 
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© ExynrimetnT XXIV. 
$ x. The ſplenic Artery.of the man, 


| part of whoſe Aorta we found the 


ſtrength of in Exy. XIV, being fixed 
to the Condenſer, I compreſſed the 


air in the ſealed top of the Gage, with 


a force equal to that of 6.2 Atmo- 


ſpheres, before I was able to break the 
-coats of this ſmall Artery. 


§ 2. The diameter of this Artery 


was O. 1 2 of an inch, therefore an 


inch in length of its ſurface will be ex- 


preſſed by the Logarithm 5.5764 565 


and the weight incumbent on it from 


the preſſure of 6.2 Atmoſpheres, will 


be equivalent to ſo many ounces troy, 


as correſpond to the tabular Loga- 
rithm 2.6995 379, that is, to 41 pounds, 


8 ounces, 13 pennyweights. 


$ 3. Comparing the area of this 


= Artery with that of the great 


1 deſcend- 


"Paws of the 3 ne 


deſcending Aorta of the ſame perſon 
mentioned at 5 2. Exr. XIV, it will 
be found, that the ſplenic Artery upon 


an equal area with that of the great 


5 


trunk would not have burſt without 
the weight of 173 pounds, 10 ene 5 


6 pennyweights. 


$ 4, Hence it is manifeſt, FW the 12 


texture and cohæſion of the Fibres, 


which compole the ſplenic Artery, is 
ſuch, as even to render it ſtronger 
than a portion of equal area of the 


great Aorta deſcendens where its dia- 


meter was ; inch, in the proportion 15 


of 1319 to 1000 nearly. 
Exrznnzn'e XXV. 
91. The ſplenic Vein A 


ing to the Artery in the preceeding 


Experiment, permitted the air ſo freely 


to eſcape thro its pores, after the preſ- 
h ure given it from the condenſation, 
amounted 
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amounted to ſomething more than the 
weight of one Atmoſphere, that the 


greateſt force with which I could 


compreſs the air in the top of the 


Gage was, I found, equal to 1.43 
Atmoſpheres. 

8 2. The diameter of this Vein was 
0.43 of an inch; hence by comparing 
the area of this Vein an inch in length 
with the area of an inch ſquare, and 
the weight of a column of Quickſilver 
incumbent on that, when the altitude 
is equal to 1.43 Atmoſpheres, it ap- 
pears, that the weight ſuſtained by an 
inch length of this Vein will amount 
to 34 pounds, 5 ounces, I 4 ”__ 


weights. 


3. The ſurface of this Vein an 
inch in length, and the foregoing 


weight incumbent on it, being ex- 


preſſed in Logarithms, are 0.130655 3, 


2.616680 reſpectively; hence com- 
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paring theſe with dhe Logarithmgy | 
which expreſs the area, and weight 
incumbent on it, with relation to the 
{ſplenic Artery, as they are given in 
the preceeding experiment, it appears, 
that the ſplenic Artery upon an area 
equal to that of its correſponding Vein, 
would not have yielded to any weight 
leſs than that of 149 PR 5 _ 
12 pennyweights, _ 
9 4. Hence it appears, ark 20G 
tion of the ſplenic Artery of .equal 
area with that of its correſponding 
Vein was ſuperior in ſtrength to it, in 
" che” proportion of 4336 to 1000 
W | | 


Exynnticnir VI. = 4 
F. The ſplenic Artery ür a,, 
mentioned in Ex p. XXII, gave no ad- 
mittance to the air, till the preſſure - 
amounted to that of 4.62 Atmo- 
8 ſpheres, 
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being o. 08 of an inch, its area an 


inch in length will correſpond to the 


Logarithm 9.400365 3, and the weight 
incumbent on this area from the pre- 


Oerding preſſure, will be found equi- 


valent to the Logarithm 2.305697, 


that is, to 20 pounds, 8 ounces, 14 
Pennyweights, 4 grains. 


19 3. The area of an inch in length 


of the Aorta of this ewe was equiva- 
lent to the Logarithm 5. 9294189, 
and the weight required to break it 


was equal, when expreſſed in Loga- 


rithms, to 2.80665 13. Hence it is 
evident from the compariſon of theſe 


with the Logarithms anſwering thereto 


in the preceeding ſection, that the 


| weight required to break the ſplenic 
_ n, its area equal to 


. oF 


n 
R 
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that of the Aorta, muſt have been 
70 pounds, © ounce, 1 8 Penny⸗ 
a 9 grains. l 

8 4. Hence it appears, der a 'por- 
tion of the ſplenic Artery of equal 
area with the Aorta at tlie origin of 
the Emulgent veſſels, was ſuperior i in 
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ſtrength to it in this ewe, in the pro- 8 


portion of 1312 to'tooo nearly. 


$ 5. Comparing after the ſame man- | 


ner the "ſtrength of equal portions of 


the Splenic and Iliac Artery of the. 
ſame ewe, as we find it given in 


Ex r. XXX. it appears, that the Sple- 
nic Artery was ſuperior in this reſpect 
| to the Iliac Artery, when compared 

in equal areas together, i in the propor- 
tion of 148 to 100 ear. 


E 


8 r. The Splenic Vein eig Bed 
to che Condenſer, no rupture could be 
| M 2 F made 
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age! from the ready eſcape, which 
the air made through its pores, inſo- 
much, that the preſſure could never 
be increaſed beyond that of o. 96 At- 


moſpheres. ©, 


3-2; The weight e on an 
inch length of this Vein, whoſe dia- 
meter was 0.28 of an inch, wy 


the preceeding preſſure, will be foun 


by computation to be equal to 1 5 
pounds, o ounce, 18 penny weights; 


and conſequently the Splenic Artery 
exceeded the ſtrength of an equal 
portion of this Vein with reſpect to 
ſurface, in the Are 0 481 12 to 
1000 nearly. . 
8 3. Comparing the MG Ti 
Gen with § 2. Exe. XXXI, it is 


evident, that had the Iliac Vein in the 


ſame ewe been equal in area to this 


here of the Splenic, the force required 


to break it, muſt have been equivalent 
. to 


—— ———— — — — — 
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to the weight of 52 pounds, 9 ounces, 
| 3 pennyweights, 4 grains. 


8 4. Hence it is manifeſt, that the 
| Niac Vein was ſuperior in ſtrength to 


an equal area of the Splenic'in the 
ſame animal, in the A of 
nearly 35 to ro. | 


. | | EXPERIMENT XXXVIII. 


Fr: The Emulgent Artery ofthe 
ram mentioned in Exe, XX. being 


fixed to the Condenſer, it ſuſtained | 


the preſſure of 5. 56 Atmoſpheres, 

without any previous leakage of air, 

_ till by this means a per 
its coats was made. 


$ 2. The diameter of this hgh 


of the Artery was 0.1 of an inch, and 


conſequently its area an inch in length 


will be expreſſed in parts of a ſquare | 
inch by the Logarithm 9.4993444, 


and the weight of the column of Mer- 
A OR 


_ "1 N . 
55 1 * me 3 
1 e 
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cury, eee in ounce troy, by the va- 
lue of the Logarithm 2.5 31 389, 
equal as appears by computation to 
317 pounds, nde + pennyweights, 


85 19 grains. 


3. The Logarithm 2.946879 
| expreſſes the weight incumbent on-an 
inch in length of the trunk this 
Emulgent Artery, and the Logarithm 
$-9745117, expreſſes the area, (a). 
Hence comparing theſe Logarithms 
with the correſponding ones in the 
ſection, it appears, that 
: had che area of the Emulgent Artery 
been equal to that of the trunk it 
was derived from, it would not have 
burſt till the preſſure had been equal 
to the weight of 93 pounds, 7 ounces. 
9 4. Hence it is manifeſt, that a 

portion of the Emulgent Artery, was 
ſtronger than a like one with reſpect 


(a) 52. Exe, XX. 


to 
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' to the ſurface of the trunk itſelf inthis 
ram, in the proportion of 51 to 40. 


8 5. The weight incumbent on an | 


inch in length of the Iliac Artery of 
the ſame ram was 44 pounds, 2ouncs, 


- x65 


6 pennyweights, 9 grains; comparing 


therefore this area and weight with 
thoſe belonging the Emulgent Artery 


in 5 2. it appears, that the Emulgent 


Artery would have required the addi- 
tional weight of 29 pounds, 7 ounces; 
. xg pennyweights, 14 grains to break 

it, had its area been n ein 

the Iliac Artery. 
. $6. Hence it is natal * is 


Emulgent Artery ſurpaſſed the ſtrength 
of the Iliac in the ſame animal, when 
compared in equal areas together, in 
the une of - bak to 10 


0 nearly.” 
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5 . The ren ven corre- 
fonding to the Artery in the preceed- 
ing Experiment, tho it did not burſt 
with the preſſure of 1.36 Atmoſpheres, 
yet during the compreſſion, air ſo 
plentifully eſcaped thro its coats, that 
it could never be condenſed with any 
greater force than that above-men- 
tioned, 


'$ 2. This 3 3 


9.34 of an inch; hence it appears, by 


computing the preſſore of 1.36 At- 
6 moſpheres upon an area af it an inch 
in length, that the weight incumbent 
on it was equal to 25 pounds, 11 
ounces, o pennyweight, 10 grains. 
8 3. The Logarithm of this weight 

is 2.4927998 ; hence comparing this 
weight and area with thoſe belonging 
ore ee 

| my 
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that the Emulgent Artery, had its 


area been equal to that of the Vein 


5 correſponding to it, would have re- 


quired the weight of 105 pounds, 11 
ounces, 14 pennyweights to break it. 

8 4. Hence it is manifeſt; that the 
Emulgent Artery was ſuperior with 
reſpect to ſtrength, to the Emulgent 
Vein when compared in equal areas 
together, in the proportion of = 88 


to 1000 nearly, 


$ 5, Comparing this Ei 


with Exe. XX, XXI, XXV, XXVIE, 
in which we found the ſtrengths of the 
Aorta at the Emulgents and of the 
Iliac Artery in the ſame animal, and 


likewiſe the ſtrengths of the Veins cor- 


reſponding thereto, it is evident, that 
the Vena cava and Iliac Vein, with 
relation to their correſponding Arte- 
ries, are ſuperior with reſpect toſtrength, 
to the Emulgent Vein in the ſame ram, 
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with reference to the ſtrength of its 
correſponding Artery, in equal areas 
to the former veſſels, in a proportion 
compounded of the direct ratio of the 
preſſures incumbent on the areas of 
the Veins at the moment of their 
burſting, and of the reciprocal ratio 
of the forces required to break the 
correſponding Arteries in equal por- 
tions to the Veins; that is as appears 
by computation, in the proportion of 
269104, 23 2408 to 59296, 54944 
reſpectively ; and conſequently the- 
ftrength of the Vena cava at the Emul- 
gents, and of the lliac Vein with re- 
ſpect to that of an equal area of their 
correſponding Arteries, is ſuperior to 
the ſtrength of a like portion of the 
Emulgent Vein, with relation to its 
correſponding Artery, in the propor- 
tion of nearly 4538 to 1000 and 423 
to 100 n 
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$ 6. In comparing the areas of the 
Veins and Arteries. in the preceeding 


| Experiments together in equal lengths, 


1 * 
: 
1 7 1 
* 


it is manifeſt, that the Splenic Vein is 


ſuperior in capacity to that of an equal 


length of the Splenic Artery in the 


man, in the proportion of 1284 to 


too nearly, and that in the ewe, the 


capacity of the Splenic Vein with re- 


ſpect to that of an equal length of the 


correſponding Artery, is ſuperior to 0 
the capacity of the Iliac Vein in the 
ſame animal, with reſpect to that of 


an equal length of its correſponding 


Artery, in the proportion of 283024 
to 338 56, chat is, as 836 to 100 
nearly. 


57. Thus alſo i appears, chat che 


capacity of the Emulgent Vein is ſu- 
perior to that of an equal length of 


the correſponding Artery in the pro- 
portion of * to 100; and conſe- 
* 


N 2 
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eng che capacity of this Vein with 
reſpe& to that of an equal length of 

the Emulgent Artery, is ſuperior to 
the capacity of the Vena cava at the 
Emulgents, or of the Iliac Vein, with 
relation to the capacities of an equal 


length of their reſpective Arteries, in 


the proportion of 10404, 439569, to 
4225, 62 500 reſpectively, that is in 
the firſt inſtance as 2462 to 1000, 
and in the ſecond with relation to the 


lliac Vein, as 703 to 100 nearly. 


Exe ERIMENT XL. 


r. The Emulgent Artery was in 
thicknef equal to 0.037 of an inch, 
and the Splenic Artery was 0.028 of 
an inch thick in Exe. XXXVI. The 
Emulgent Vein correſponding to the 


preceeding Artery was 0.0036 of an 
inch thick, and the Splenic Vein was 
in thickneſs equal to d. oo 25 of an inch. 


$2. 


* 
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1 Comparing the thickneſſes of 
| theſe veſſels with their reſpective dia- 
meters, as given above in $ 2. Exe. 
VI, XXXIX, M and 
XXVII., it is evident, that che fluid 
contained in the cavity of the Emul- 
gent. Artery, is to the coat that con- 
tains it, in the proportion of 1000 to 
2027 nearly, and conſequently the | 
bulk of the ſolids in the Emulgent 
Artery, with reſpe& to the fluid they 
act on, is ſuperior to the bulk of the 
ſolids acting on the fluid contained in 
an equal length of the trunk it. was 
derived from, And to thoſe of the Iliac 
Artery in the ſame animal, with re- 
ſpe& to the fluid they act on in equal. 
lengths to the former, in the propor- 
tion of 182484, 7709949 to 73216, 
2239264 reſpectively, that is, as 2629 
to 1000, and as 344 to,100 nearly. 
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9953 Thus alſo it appears, that the 
uid 3 in the cavity of the Splenic Ar- 
tery, is, to the coat that contains it, in 
the proportion of 6400 to 12096; 
and conſequently the bulk of the Sple- 
nic arterial Coat in the ewe, with re- 
ſpect to the fluid it acts upon, is ſu- 
perior to the bulk of the coat of the 

Iliac Artery in the ſame animal, with 

reſpect to the fluid contained in an 

equal length of this veſſel, in the pro- 
Portion of 4366656 to 12541449 that 
per! as 348 to 100. 

84. On the contrary it appears from 
computation, that the bulk of the ſo- 
lids in the Vena cava at the Emulgents 
and thoſe of the Iliac Vein in the ram, 
with reſpect to the fluids they : act on, 
is ſuperior to the bulk of the ſolids 
acting on the fluid contained in an 
equal length of the Emulgent Vein, 
in the proportion of 107535744» 


I 20 304, 
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5 ? 17090304, to Wy: 3092400 
reſpettively, that is, nearly as 5 1 4, 5 52 
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to 100. In like manner it appears 
that the bulk of the ſolids in tlie Iliac 


: Vein with reſpect to the fluid they act 


upon, is ſuperior to the bulk of the 


ſolids acting on the fluid contained in 


an equal length of the Splenic Vein in 
_ the fame animal, the ewe, in the pro- 


portion of 8313536 to 1494425, 


that is, as 5 56 to 100 nearly, 

85. Hence we may obſerve, upon 
how narrow a bottom the ingenious 
Dr. Keil has, founded his eſtimation 
of the quantity of blood in an animal 


body. For tho by comparing the 


area of the Aorta and Vena cava in 4 


calf with the thickneſs of theſe veſſels, 
he obtained the proportion of the fluid 
to the ſolid in each, yet theſe data 


were extremely inſufficient for deter- 
mining that - difheult Queſtion, with 


regard 
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regard only to the quantity circulating 


in the larger branches of the ed 
ſyſtem; inaſmuch as the rule and 


proportion laid down by him as a 


baſis to proceed on in that Inquiry, is, 


by ſeveral of the foregoing ſections, 
not only varied in every branch (a), 


but directly contradicted in ſome of 


the next branches iſſuing from it (6). 


The few inſtances we have here enu- 


merated, are however ſufficient to 
ſhew us, what care and circumſpection 
we ought to employ in all our inqui- 
ries, into that complicated machine, | 
an animal body. For however uni- 


form the workmanſhip of nature may 


appear in the formation of the corre- 


_ ſponding organs in different animals, 
yet the texture of the ſeveral veſſels 


which compoſe the ſame individual, 


0) $2, 3. Exp. XXVI, 69. Exe. XXXIIE 
0 $ 6, 7. Exe. XXXIX 25 3, 4 Exe.XL. 
Is, 
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| is; we ſee, infinitely various, and con- 
ſequently where the particulars for our 
obſervation are fo numerous, we ſhall 
be 1n 


perpetual danger either of ad- 


4 
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0 . * 0 
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vancing opinions abſolutely uncertain 


for certain truths, or things abſolutely 


falſe for matters of fa& and reality, 


unleſs we will be at the labour and 
expence of examining the ſtructure 
| ſhe has framed, as it were, inch by 


inch; and learn by a particular En- 


cheireſis, what is the diſpoſition, what 
the order, what the relation of the ſe- 


veral component parts, by which its 


movements are beſt acquired, and its 
being preſerved to that period of time 
for which it was naturally intended. 


$6. Hence alſo it appears, on how 


weak a baſis every general Hypotheſis 


relating to the ſecretions in an animal 
body muſt be founded; ſince tis 
en that not only the diffe- 
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rent angles at which the branches ariſe 
from their trunks, as well in the larger 
as in their minuter ramifications, are 
extremely various, but even the Arte- 
ries themſelves are almoſt infinitely di- 
verſified in their ſtrength and capa- 
city with regard to the moving fluid. 
The conſequence of this muſt be, that 
in ſome parts their action will be more 
ſtrong and briſk, in others more weak 


and ſluggiſh, and that in fuch pecu- 


liar proportion, as is neceſſary to pre- 


pare and ſecrete each particular fluid; 
which can never be explained with 


any tolerable degree of exactneſs and 
certainty, till theſe are better me 
mined, and their different proporti 

to n other adjuſted. | 


. | 4# * 


1 ExeERIMENT. ALI. 

S8 1. The Vena porta of the ewe 
ſheep mentioned 1 in n eren of the fore- 
"going | 


— 
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going Experiments did not ſuffer any 
air to eſcape through, till the preflure 
given from the continuance of the 


condenſation was equal to 4.98 At- 
moſpheres, at which time a ſmall 
ſtream of air paſſing thro its coats, 
| prevented a perfect rupture. 


ee eee e 


0.49 of an inch, its area an inch in 


length, will correſpond to the Loga- 


y % 
- 4 * 
. , 


rithm 0.187 5207, and the weight it 


| bore upon this area, will, if taken in 
ounce troy, correſpond to the Loga- 
rithm 3.21 54397, and ſhews that the 
preſſure amounted to 136 pounds, 10 
ounces, 4 pennyweights, 14 grains. 
8 3. The Logarithms 0.24551 27, 
3.1942 505 reſpectively denote the 
area of an inch in length of the Vena 
cava of the ſame ewe, and the weight 
required to break it (a). Hence com- 
) ga, 3. Exe. XXIII. 
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paring theſe with the foregoing Loga- 


rithms in 5 2, it is manifeſt, that had 


the area of the Vena porta been equal 
to this of the Vena cava, the weight 


to break it muſt have been 156 pounds, 


A 4 ounces, 17 penny weights, 19 grains. 


$ 4. Hence it is evident, that the 


Vena porta was ſuperior in ſtrength 


to a portion of the Vena cava of equal 
area with it in che ſame ewe 1 in the 


rennen Was 47 £4 


9 5. Comparing the area and weight 


| fuſtained on it by the Vena porta in 


chis Experiment, with thoſe correſpond- 
ing to the Aorta of the ſame animal 


in Ex r. XXII. it is evident, that had 


the area of the Aorta been equal to 
this here of the Vena porta, yet it 
would only have ſuſtained the weight 


of 96 pounds, 8 ounces, 16 penny- - 
e ] 


Y 
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25 6. Hence it is manifeſt, that the . 
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Vena porta was ſuperior i in ſtrength * -. 


to the great deſcending trunk of the 


Aorta at the Emulgents, when taken 
in equal areas, in the proportion 


of 


1414 to 1000 nearly, 


$ 7. The area of an inch ir wel | 


of the Splenic Vein being compared | 


with the area of the Vena porta, and 
likewiſe the weights required to break 


theſe areas reſpectively, as they are 


given in this and Exe, XXXVII it is 


evident, that had the area of the Sple- 


nic Vein been equal to that of the 
Vena porta in the ſame ewe, yet the 


weight incumbent on it, and to which 


it would have yielded, would have 


been no more than that of 26 pounds, 0 


4 ounces, 11 pennyweights, 4 grains. 


8 8. Hence we learn, that the Vena 


porta was ſtronger than a portion of 
the ae Vein of equal area wick 


. I it 
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that the Aorta of the ewe ſheep re- 
quired the weight of 53 pounds, 4 


1 Experimental N on 
it in the proportion of $187 to 1900 


BY nearly, 


$ 9. It api $ 2: Exe, XXII. 


ounces, 14 pennyweights, to break an 


inch in length of its ſubſtance. Now 


from Exy. XXXII, and XL, it is far- 


ther evident, that the thickneſs of this 
Aorta and of the Splenic Artery was 
_ 0.044, 0.028 of an inch reſpectively, - 


and the Vena porta in this was 0.0053 
of an inch thick. If now we con- 
ceive the Aorta remaining in its tex- 
ture and ſurface ſtill the ſame, but its 
thickneſs varied ſo as to be diminiſhed 
to that of the Splenic Artery or Vena 


in the ſame animal, it is evi- 


dent, that by reducing the preceeding 
_ thickneſſes of theſe veſſels to their va- 


lue in Logarithms, and comparing 


them with the Logarithms of the 


weights 


5 
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weights above mentioned, chat the 
Aorta would, in the firſt of theſe ſup- 
poſitions, have required to break the 
fame area, no more than the weight _ 
of 33 pounds, 11 ounces, 14 penny- 

weights, 4 grains; and in the ſecond 
Inſtance, no more than the weight of 
6 pounds, 5 ounces, 3 pennyweights, 
10 grains. Whereas it appears from 
$ 3. Exe. XXXVI, and from 5 5, f 
this Experiment, that the Splenic Ar- 
tery and Vena porta were of fo diffe- 
rent a texture .from the Aorta in the 
fame animal, that a portion of theſe 
veſſels, tho of no greater area or | 
thickneſs than that juſt above aligned 
to this great deſcending trunk, would 
not have broke unleſs the weight upon 
them had been equal to 70 pounds, 
o © ounce, 18 pennyweights, 9 grains, 

75 pounds, 6 ounces, 8 penny weights, 

19 runs reſpectively. an 
| N 4 §10. 
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$ 10. Hence we may fee, how 


many concluſions in the w_—_ @Cco- 


' =» 


nomy, as well as many arguments of | 
the Anatomiſts would have been much 


theſe are endowed . with a much 


better grounded, had they ſtudied 1 in- 


vention leſs, and nature more. For 


they finding the Arteries in general 


upon every fubdiviſion to decreaſe in 
the thickneſs of their coats, have er- 
roneouſſy concluded their ſtrength to 
decreaſe in the ſame proportion; 


which is ſo far from being true, that 
whoever will examine the ſtrength of 


the thinneſt veſſels, will find that 


greater degree of ſtrength in propor- 
tion to their thickneſs than the other. 


Nay and not only ſo, but that ſeve- 


ral veſſels whoſe coats are extremely 


thin, exceed the ſtrength. of the Aorta 
itſelf, wl 1oſe coats are more than ten 


times as * 


Exr E- 
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„ExTERINENT XLII. 
5 1. The Aorta of an old dog a 


terrier being cut off at the origin f 


the Emulgent Arteries, and fixed to 
the Condenſer, the air was compreſſed 


with a force equal to that of 4.09 At- 


moſpheres before a rupture or N 
could be made in its coats. 


§ 2. The diameter of this part of 
che Artery was 0.11 of an inch, and 


conſequently its area an inch in length 


will be expreſſed in parts of a ſquare 


inch by the Logarithm 9. 5386994. 


Now the weight of one Atmoſphere 


upon an inch ſquare being equal to 
214.136 ounces troy, it is manifeſt, 


that the weight of 4.07 Atmoſpheres 
upon this area will be equivalent to 


25 pou nds, 1 ounce, I PAT 
I 9 Ws” 
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Exynniment XIII. 


$1. © The Vena cava correſponding 
to the Aorta in the preceeding Expe- 
riment, and tried in the ſame manner 
as that, did not ſuffer any air to eſcape, 


till the preſſure was equal to 3.71 At- 
moſpheres, with which it burſt. 


$ 2. The diameter of this Vein at 


the Emulgents was 0.23 of an inch, 


and conſequently the Logarithm 


 9.8591383, correſponding to 0.723 


parts of a {quare inch, will give the 


area of an inch in length of this Vein, 


Hence it is evident, that the Logarithm 
2.759209 will correſpond to ſo many 


ounces troy, as preſſed upon this area 
of the Vein at the time of its burſt- 
ing, which by computation amounts 


to the weight of 47 pounds, 10 ounces, 
55 renn 19 * | 
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8 3. Comparing the weight neceſ- 


90 to break the preceeding area of 
this Vein with thoſe belonging the 


correiponding Artery, as they ate given 


in the preceeding Experiment, it ap- 


pears, that had the Aorta of this dog 


* 
- . 
<3. + # , 
ey * 


been equal in area to its correſpond- 


ing Vein at the Emulgents, it would 


not have burſt unleſs the weight had 


been equivalent to 5 2 pounds, 6ounces, 
2 pennyweights, 9 grains. 

984. Hence it appears, that the Aorta 
of this old terrier was ſuperior in 
ſtrength to the correſponding Vein at 
the origin of the Emulgent Veſſels, 
when compared in equal areas toge- 
ther, in the proportion of 1097 to 
1000 nearly. And conſequently, as 
we have already ſhewn, that age con- 
tinually adds to the denſity of the Ar- 
wy. in ſeveral of the foregoingExperi- 


ments; 
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ments (a); ſo from hence it is no leſs 
manifeſt, that they are conſtantl y a- 
quiring more ſtrength , infomuch that 
thoſe Veins, which in young animals 
were in equal areas ſtronger than their 
correſponding Arteries, - loſe their ſu- 
periority over them 1 in * pelt in 
Add ones. 
85. Tis a common A ee 
LE | and verified by innumerable inſtances, 
ER  - that ſuch as early in youth habituate 
1 themſelves to exceſſive drinking, and 
other debaucheries of that kind, have 5 
their conſtitutions broken and ſhat- 
tered in much ſhorter time, than thoſe 
who later in life enter upon the like 
pernicious courſes; which from the 
a! increaſing ſtrength 1 the arterial veſ- 
1 ſels is eaſily explained. For as the 
q body is by ſuch a method of living 


379 O See Ex r. VI. to Ex. XII. 
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kept conſtantly i in a febrile ſtate; it 
cannot otherwiſe happen, but that the 
arterial veſſels of young perſons, on 


terations in their tone and dimenſions, 


than of thoſe that are older, whoſe 


ſuperior ſtrength renders them more 
capable of reſiſting the preternatural 
impetus of the circulating humors. 


Not to mention the effect of youth 
_ itſelf excluſive of theſe debaucheries, 


in which the natural force of the fluids 


themſelves is in ſome degree an over- 


balance to the ſolid parts, as appears by 
the increaſing ſtature of all a 


as is before ty ops => 


1 ExrERHIIT ENT XIAV. 
'F 1. The Vena porta of my ak 


which the rarefyinghumors exert their 
principal force, muſt ſuffer greater al- 


dog endured without any viſible leak- - 


age of air the PP of 5.73 Atmo- 


ſpheres, 


wy 8 
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N IR before a rupture ſucceeded 
from the continuance of the conden- 
ſation. 
8 The jj « of this . was 
| 0.2 of an inch, and therefore its area 
an inch in length will correſpond to 
the Logarithm 5. 7983053, and the 
weight incumbent on it will be found 
cqual to the value of the Logarithm 
2.881496 taken in ounces, troy ; 
that is, as appears by computation, to 
64 pounds, 3 ounces,. 2 Penngwsigie 
9 grains. | 
43. Comparing che area of an 0 
in length, and the weight ſuſtained 
upon it by the Aorta of this dog 1 in 
Exe. XLII, with thoſe given in the 
preceeding ſection for the Vena porta 
A the ſame animal, it is evident, that 
had the area of the Aorta been equal 
to that of the Vena porta, yet the 


Ag N to a it, would not 


have 


* 
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have been more than that of 45 


pounds, 7 ounces, 1 5 pennyweiglts. 


$ 4. Hence it is evident, that the 


ſtrength of the Vena porta ſurpaſſed 


that of a portion of the Aorta of — 
area with it, notwithſtanding the in- 
creaſe of ſtrength i in this latter, and the 
loſs of it in the former by age and a 


longer circulation, in the proportipns 
of 1407 to 1000 neatly. | 


55. Comparing likewiſe G 88 
of an inch in length of the Vena cava, 
and the weight incumbent on it at 


the time of its burſting, with thoſe be- 


longing the Vena porta in the ſame 


dog, it appears by computation, that 


the Vena porta would not have broke, 
had its area been equaſ to that of the 


Vena cava, unleſs the weight upon it 


was equivalent to 73 pounds, IT 


OUNCES, 2 Ihe 74. 9 ms 


192 


An Experimental Inquiry os 
8 6. Hence we learn, that the Vena 
porta was ſuperior in ſtrength 88 
portion of the Vena cava at the origin 


of the Emulgent Veſſels in the ſame 
dog, tho compared in equal areas to- 


gether, in the proportion of 15 44 to 


1000 nearly. 

§ 7. An inch in length of the Aorta 
in Exe, XIII, required the weight of 
25 pounds, 1 ounce, 5 pennyweights, 


19 grains, to break it. Now this Ar- 


tery and the Vena porta in this dog 


were in thickneſs equal to o. 0 24, 


o. O0 29 of an inch reſpectively, and 
from Ex r. XXXII. 5 14. we learn, 


that the Pericardium and the Pia 


Mater of the ſame dog were gz, x of 


an inch thick ſpectively. Hence if 
we take the Logarithms of theſe thick- 


- nefles, and compare them with the 


Logarithm of the weight above-men- 
tioned, it is evident, that was the _ 
T 0 


Part oof 1 * | als Strudture. - 93 * 
of an equal thickneſs with the Vena 


porta, "the weight of 3 poundy, e 


ounce, 8 pennyweights, 2 grains, 
would be ſufficient to break an inch 
length of it. Now it is evident, that 
the Vena porta in the ſame circum- 
cumſtances would have required the 
weight of 35 pounds, 4 ounces, 4 
penny weights, to break it. Laſtly, if 
wie imagine the Aorta reduced to the 
thickneſs of the two preceeding mem- 
branes, we ſhall find its ſtrength in the 
fuſt of theſe inſtances yielding to the 


weight of 2 pounds, 6 ounces, 7 pen- 
nyweights, 20 grains, and in the ſe- 
cond to the weight of 7 ounces, 7 
penny weights, 20 grains +; whereas 
the firſt of theſe membranes, viz. the 
Pericardium, would upon the ſame - 
terms have required the weight of 38 
pounds, I Ounce, 10 pennyweights, 
and the latter of them, viz, the Pia 
| 0 Mater, 
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weight had been equal to 8 pounds, 
4 oufices, 12 pennyweights; that is 
in this laſt inftance, more pounds than 
the Aorta of the fame dog would ſuſtain 
ounces, when upon an equality with 
it, as well with reſpect to ſurface as 


cauſe, but the difference of texture; 
there heing nothing beſides that ex- 
cepted in che e between 


ee 


8 8. Hence appears the reaſon of - 
thoſe acute and exquiſite pains, which 
affect the membranous parts in inflam- 
mations and other acute diſeaſes, in 


proportion to thoſe which affect ſuch 


cially when they are ſo connected to 


the contiguous parts, as to leave very 5 


et room for their extenſion, as is 
the 


N * 2 
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and many others. 


$ 9. Hence allo it appears, why in 


the fame diſeaſes, and where the ſame 


parts in different perſons are affected, 
the ſenſation of pain ſhall be in one 
moſt exquiſite, whilſt in the other it 


ts very tolerable, merely on account 


of the greater laxity in the one, and 
rigidity and denfity of the membranes 


in the other. And And laſtly, hence HRE 
wiſe it appears, why diſeaſes attended 


with relaxation of the Fibres, are more 
eaſily relieved in fuch whoſe Fibres are 


naturally tenſe and ſtrong, than in 
ſuch where their texture is lax afid 


viel ding, and vice verſa: The confti- 


tution of the ſick in the one pro- 


moting, in the other abating the b 
_ of the ee, 
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ExrzIIAINT XV. 


123 1. The Emulgent Artery ing 
cut off from the Aorta in Ex p. XLII, 


I compreſſed the air in the ſealed top 

of the Gage with a force equal to that 

of 5.28. Atmoſpheres, before I was 
able to produce any leakage or rup- 

ture in the coats of this Arter. 

9 2. The diameter of this Artery 
Was 0.035 of an inch; therefore te 
a Logarithm 90413927 will expreſs an | 
inch in length of its ſurface, and the 
weight incumbent on it from the pre- 
I ceeding preſſure will be equivalent to 
po many ounces troy as correſpond to 
791 the Logarithm 2.0947 163, equal, as 
_ - appears by computation, to the weight 
I! of 10 pounds, 4 ounces, 8 Fee 
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weights. WA; 
a §3. The weight incumbent on the 


1 | ; trunk of this Artery, having its area 
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inch, was 25 pounds, I ounce, 5 pen- 


nyweights, 19 grains. Comparing 
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equal to 9.3457 parts of a ſquare 


therefore theſe quantities with thoſe : 


belonging the Emulgent Artery of the 
ſame animal in $ 2. of this Experiment, 
it appears, that had the area of this 
Artery been equal to that of an inch 
in length of the trunk it was derived 
from, it would not have broke, unleſs 


the weight upon it was equal to 32 


pounds, 6 ounces, 18 pennyweights. 
58 4. Hence it is evident, that the 


ee in this old dog of 


equal area with the Aorta it ſprung 


from, was ſuperior in ſtrength to it, 
in We of 28 . e dt 


1 5 Exrzziuzur XI. VI. 


8 1. The Emulgent Vein, o- 


ſponding to the Artery in the pre- 


n Experiment, burſt when the 
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preſſure Was equivalent; to 1. 206 At- 
moſpheres, but had in the mean time 
ſufſered a ſmall —— f air to 


| eſcape through its pores, 
85 2. The diameter tr of this Veja | 
0. 12 of an inch, and conſequently wry 
Logarithm of its area ar inch long, 
will be 9.5764 355 and that of the 
weight required to burlt | it, will be 
1.996493 5, correſpondingto 8 pounds, 
1 ounce, 7 penny weighits, 18 grains. 
We The weight required to break 
he: a of an inch long of the trunk 
is Vein was by Exe: XLIII, 47. 
Pounds, 10 ounces, 7 pennyweights, 
19 grains; bence comparing their: 
reſpectiue areas and weights together, 
it is evident, that had the Emulgent 
Vein been equal in area to the Vena 
cava, where it receives what the other 
diſcharges, the weight of 15 pounds, 
6 n 15 pennywenghtss: 14 
n grains, 
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grains, would have be ſufficient to. qc 


break Lena) 

9 4. Hence it is 3 that = 
Emulgent Vein was exceeded- by the 
Vena cava in ſtrength when compared 


together in equal areas, in the fame 


19989 


— 


animal, in the n of 307 70 | 


1000 nearly. 


98 5, The weight md b 


an inch in length of the Emulgent 
Artery, was by the preceeding Expe- 


riment equal to 10 pounds, 4 ounces, 


8 pennyweights ; hence comparing 


the weight in $ 2. which broke an 


inch in length of the Emulgent Vein, 


with this, and their reſpective areas 


together, it appears, that the Artery 


been equal to that of the correſpond- 
ing Emulgent Vein, unleſs the weight 


would not have burſt, had its area 


upon it was equivalent to 35 pounds, | 


6 ounces, 6 pennyweights, 19 grains. 
4 0 . _ * 
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8 6. Hence it appears, that the 
* Artery was ſtronger than a 
portion of the correſponding Vein of 


equal area, in the proportion of 4378 


to 1000 nearly. _ 
85 7. Comparing the areas of the 


Vena porta and Emulgent Vein to- 
gether, and likewiſe the weights re- 


quired to break them, as they are ſe- 
verally delivered above (a), it appears, 
that the Emulgent Vein upon an area 
equal to that of the Vena porta of the 
ſame animal, would break with the 


weight of 13 pounds, 6 ounces, "ew 


nyweights, 19 grains. 
$ 8. Hence it is evident, that a por- 
tion of the Vena porta of equal area 


with the Emulgent Vein, was ſuperior | 


in ſtrength to it, in the ue of | 


4751 to 1000 DOI 


(a) 8 2. Ex r. XLIV, 
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59. In comparing the areas of the 
Azteries. ond Vine in abit dog, it 


is evident from the foregoing Experi- 
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ments, that the capacity of the Vena 


cava at the Emulgents, is ſuperior to 


that of an equal length of the ore. 


ſponding Aorta, in the proportion of 
437 to 100 nearly, And the capa» 


city of the Emulgent Vein exceeds the 
capacity of an equal length of its cor- 


_ reſponding Artery, in the proportion 


of 24400 to 12255 ot | is, as 1176 jo 


mn wing 24s poi XVI. 
$ 1. The thickneſs of the Emul- 


gent Artery of this dog was 0.013 of 


an inch, and that of the Vein corre- 
ſponding to it was 0.0011 of an inch. 


The Vena cava at the Manner was 


0,012 of an inch in thickneſs, 
1 2. 
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32. Comparing the'thicknek of this 
Bmulgent Artery with that of the 
Aorta it aroſe from, given in 5 5. Exe. 
MI, and their reſpective diameters 


together, it is evident, that the fluid 
| contained in the cavity of this Aorta, 


is, to the coat that contains it, in the 


proportion of 121 to 128 nearly; 
and the fluid inthe cavity of theEmul- 


gent Artery, is, to its reſpective coat, 
in the ee er Faun to r 


nearly. $4 giz 43-bhd 


$3. In like manner it n Glas 
the fluid contained in the cavity of 
the Vena cava of this dog at the Emul- 
gents is to the coat of this Vein, in the 
proportion of 4594 to 1000 nearly; 
and that contained in the cavity of 


0 the Emulgent Vein will be, to its coat, 
in the proportion of 2702 to 100 


nearly. Hence it is evident, that the 
* of the ſolids of that part of the 
7 5 Vena 


— 


to che fluid they act on, 
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Vena cava into which chis 1 


eben. 
the bulk of the ſolids acting on the 
fluid contained in an equal length of : 


the Emulgent Vein, in the proportion 


of 167 270400 to r city that i Jn 


nearly as 593 to Fob; Go 803 N 


8 4. The diameter of A enn 


Porta of the ſheep. was 0.40 of an 


in inch, and its thicknefs'6}005350f 
an inch (a). Hence it is evident, that 
the fluid contained in the cavity of 
this Vein is to the coat that contains 
it, in the proportion of 2286 tœ 100 
nearly. In like manner the fluid con- 
tained in the cavity of the Vena porta 
of the dog, is ſuperior in bulk: to the 
ſolid that acts upon it, in the PIPE | 


tion of. 17 to 1 nearly. . ef Ba 1 


(a) $9. Ev XII. 
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§ 5. Hence it is evident, that not- 
"with ſtanding the bulk of the ſolid in 
the Vena porta in each of the preceed- 
ing animals, with reſpect to the fluid 


it propels, differs but little from that 


acting on an equal quantity of blood 
in the Emulgent and Splenic Veins, 
yet the ſtrength of the Vena porta, as 


well in the dog as in the ſheep, not 


only far exceeds that, which thoſe 
above-mentioned are endowed: with, 
but is likewiſe greatly ſuperior to that 
of the Vena cava, Aorta and Emul- 
gent- Artery reſpectively, notwithſtand- 
ing the coats of ; theſe veſſels are ſo 
much thicker, and fo. far ſurpaſs in 
bulk that of the Vena porta acting on 
an equal quantity of fluid (). 

- 6. I have already ſhewn at 5 4. 


Exr. XV, XVII, $ 3, 4. Exe. XXIV, 


(a) [5 3. to{F 10. Exe. XLI. 93. to 9 8. Exe, 
XLIV. $7, 8. Bxp. XLVL | 
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here, the great difference of ſtrength 
in ſeveral branches of the Arteries, 

with reſpect to the trunks from which 
they ſpring, and conſequently their 
action, with regard to each other, 
on the contained fluids, ſo far as de- 
pends on this cauſe; but how far this 


proportion is carried, is a Problem | 


ſhall not undertake to ſolve. Tho it 


is not improbable, that more light ; 
might be gained, even in this dark 


part of the animal ſtructure, than has 
hitherto been diſcovered, was it at- 
tempted by proper experiments. 

That indeed ſuch an increaſed de- 
gree of ſtrength, as is found in ſome 
of the larger ramificatioris, is propa- 
gated thro' the minuteſt diviſions. of 
the Arteries, is by no means probable; ; 


XXV, XXIV, XXXV, and in many 
others, too numerous to be quoted 


but that the ſmalleſt branches have a 


greater 


WI l — — 


greater degree of ſtrength in proportion 
— — 
is highly credible; inaſmuch as the 
protruſive force of the heart in theſe 
veſſels muſt be extremely ſmall; for 
increaſed capacity or aggregate of the 
branches in proportion to their trunks, 
as alſo from their angles and curva- 
tion carried on much by the lateral 
impulſe, and the vibrations, they re- 
coeive from the pulſation of the larger 
veſſels, which is ſmartly returned upon 
the fluids contained in theſe minute 
canals by their own natural ſpringineſs 
and elaſticity. Nor will this ſeem 
ſtrange and unaccountable to any one, 
who. conſiders, how agreeable it is to 
the operation of nature in many other 
inſtances, where not only the circula- 
tion is principally carried on, but ſe- 


Cretions 
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cretions perſormed more by the im 


pulſe of the contiguous parts ab extra, 
than from the protruſive force of the 


heart; as appears moſt evidendy' in 
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the livery and its appendape the ſpleen; 
wherein the alternate Contractions and 


Relaxations of the Diaphragm, and 


Muſcles of the Thorax and Abdomen, 


have the principal ſhare in promoting 


the — a two _— 
cated 
That various nh &f Steengeh 
are requiſite in the branches, in order 
to the due performance of each par- 


ticular ſecretion, ſeems plainly dedu- 


cCible from the various Cohæſion, Den- 
tity, and Strength ob the — 
nature had tenacity of the Liquors 
themſelves. That the branches'alfo 
are endowed with degrees of Strengeh, 
differing very much in proportion from 


thoſe 


A n . 9 
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apparent from the foregoing Experi- 
ments; but What theſe are, or how 
far from the Aorta this increaſed de- 
gree of ' Strength is carried, cannot 


eaſily, if at all be determined, be- 
cauſe of the extreme minuteneſs of a 
. Capillary Veſſel; tho' it is not impro- 
bable, it may be continued in diffe- 
rent parts in very different propor- 


tions, according to the various uſes for 


which they are deſigned, poſſibly till 


the ſecretion is abſolutely perfected in 
the Gland itſelf; which is uſually 
formed of various Convolutions and 


Contorſions of it, as appears by thoſe 


of the Conglobate kind. Whether 
this be ſo or not, I ſhall not preſume 
to determine, but the more firm con- 


texture of theſe, than the other parts 
of the Secretory Organs, render it not 
wholly improbable. Nor is the caſe 


otherwiſe 


5 1 be £02 | 5 1 5 
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thoſe of their Trunks, is ſufficiently 
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otherwiſe in the Conglomerate kind, 


which tho' not capable of an equal 
ſcrutiny thro their extreme ſmallneſs, 
appear to be a Congeries of ſuch like 
Organs wrapt upin one common Tegur 
ment, and generally diſcharging them- 


ſelves into one common Duct, but al- 


ways appear more firm and compact 


in that part, where the Secretion is 


performed, than any other part of 


the Viſcus to which they belong. Gy 


Nor is this weaker and more eaſily 


diſtenſihle texture the ſole particularity 


in the ſtructure of the Aorta with re- 
gard to others, the whole interme- 


diate ſubſtance betwixt the outward | 


and innermoſt Coat, tho of an Elaſtic 


nature, which way ſoever it be drawn 
or compreſt, having a very different 


degree of Coheſion, and being much 


more brittle and friable than in the 


Branches, eſpecially ſuch as are 'at 
/ P ſome 


” 
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ſome diſtanee from it, which are much 
F- _' tougher, and have a greater degree 
i pl elaſticity in proportion to their ſize 
than the Aorta itſelf (a). But tho 
this ſeems to be the caſe in all the 
larger Branches with regard to their 
Trunks, yet it is extremely various ac- 
cording to the different purpoſes, for 
which ſuch Arteries are deſigned, par- 
ticularly where any remarkable Secre- 
tion is to be made, or the Humors pre- 
pared for a ſubſequent preparation, in 
which caſes they are much ſtronger 
than elſewhere. Inſtances of which 
are the Emulgent and Splenic Arte- 
tries, which though much ſmaller are 
vaſtly ſtronger than the Aorta itſelf, 
when compared in portions of equal 
Areas (5). Which is ſtill further evi- 
(a) 54. Exe. XV, XVII. $4, 5. Exr. XXVI, 


() $ 3, 4 Exe. XXXIV, XXXVI, 
XXXVIII, XLV. | . 


FR dent 


* of 4 Animal Qerudure, 


dent from $ 5. Exe. XXXVI: 6 5, 6. 
Exe. XXXVIII: 5§ 2, 3. Exe. XL 


where theſe . Arteries are compared 


with the Iliacs of the fame Animal, 
by which no Secretion is made. And 


indeed, this ſeems neceſſary, of what - 
eyer kind the ſecreted Fluid ſhall be 


ſuppoſed to be. For in caſe a thin 
Fluid is to be ſeparated from the groſs 


1138 


ſubſtance of the Blood, the remain- 


der, when deprived of its thinneſt 
parts, muſt require a greater Force 
and Energy in the Veſſels to propel it 
into the correſponding Veins. In like 


manner if we ſuppoſe the Secretion of 


a Viſcous and Tenacious Humor de- 
ſigned, the thin and more fluxile 
parts muſt firſt neceſſarily be drawn 


off, before ſuch a ſeparation, and 


conſequently a ſtrong force will be 
neceſſary, as well in the Secretory Or- 


gan, to ſtrain off, and convey this Hu- 


2 mor, 
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mor, as in the Artery itſelf, which | 18 
obliged to convey the Blood thus det 
prived of its moſt fluid parts, not only 
to the correſponding Veins, but into 
the Gland itſelf, which without a a con- 
ſiderable force it could not enter, but 
muſt regurgitate and diſtend the coats 
of the Artery, as is evident to the 
ſenſes in moſt Chronic Diſeaſes from 
Diſſections, even to ſuch a degree, that 
the veſſels themſelves are found fre- 
quently burſt near ſuch obſtructions. 

But what adds ſtill more ſtrength 
and light in this matter, is, the ſize 
and texture of ſuch Veins, as carry 
the remaining Blood fromthe Secretory 
Organs, which are ſo different from 
thoſe, that ſerve in general only fort 
cotiveying the Blood back to the 
Heart, that theſe are as remarkable 
for their largeneſs, weakneſs, thinneſs 
N n and 


ae. am. adi. eee denn... 


» by which the motion of the Blood 18. 
accelerated) a greater quantity than. 
_ uſual ſuddenly derived into the Veins, 

the. return of the blood from theſe: 


068g 7 3 Seenetory 
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4 2 % - 1 * — 


Part of the Animal strudufe. 5 
and laxity (a), as their rreſponding 


Arteries are for the contràry quali- 
ties; as appears by the Veins gorte- 


| ſponding to the Arterigs; above- men- SHES... 
3 448, the ᷣplenie and Emulgent | 


By which admirable; contri- 


vance n reſiſtance tothe Artery in 
performing the Secretion i is not Only 
rendered as mall as poſſible,” but the 
obltructions in it, as alſo any impedi- 
ments to the Secretion from a turge- 


ſcenoy in the Vena cava, prevented. 4 
For if we ſuppoſe, (as muſt often hap- 1 


pen either from a long and vigorous 


exerciſe of the Muſcles, a violent pale, 
ſion of anger, or any other like cauſe, 


(a) C 3,4% Ex. XXXVII. 55. 6, 7. Ex. | = 
XXXIX. 5 4. Ex, XI. 8 3˙ 47. Exe, - I 
XLVI $3. Exv. EVIL. 7 | 
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Secretory Organs, would from the in- 
creaſed reſiſtance in the larger Veins, - 
ariſing from their Plenitude and 
Strength of their Coats, be in ſome 
- meaſure prevented, or at leaſt de- 
layed; whence the reſiſtance to the 
Blood in the Artery, would be conſi- 
derably augmented, its progreſs in- 
terrupted, and obſtructions formed in 
the Capillary Branches, and conſe- 
quently the neceſſary Secretions ſtopped 
or diſturbed. - Oe 2 2 
This ſeems in moſt places to be the 
deſign of Nature in making the re- 
ductory Trunksof theſe Veins ſo weak, 
large and thin, by which means they 
are admirably ſuited to the above- 
mentioned purpoſe ; becoming as it 
| were a kind of Reſervoir to the return- 
ing Blood, till ſuch time as it can be 
received by the Vena cava without 
any diſorder in the Animal, or impe- 


diment 


7 
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diment to particular Secretions. But 
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this ſtill appears more plain from the 


compariſon of theſe Veins, with ſuch, 
as convey the Blood not immediately 


only for reconveying it to the Heart in 


order to a freſh Circulation, as with 


from any Secretory Organ, but ſerve 


the Iliac Veins, and Vena cava itſelf, 


which bear a proportion to their Arte- 


ries very different from thoſe corre - 
 ſpondingtothe Veins above-mentioned, 


as well with regard to Strength and 
Thickneſs, as their Size and Capa- 
city (a). 


Whether this * of Laxity and 
Weakneſs be continued to its union 


with the Branches of the Artery, ſtill 


remains a ſecret. Tis indeed pro- 


bable it does not, but that it is ex- 


tremely variable both in its Size and 


(a) 8 6, 6, 7. Exr. XXXIX. $ 4. Exe. XL; 
$$ 4:9. Ex, ] XLVI. 


14 Tenſity, 
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Tenſity, according to the different re- 
fiſtance neceſſary to the ſeparation of 
each particular Fluid, inaſmuch as the 


more vigorouſly it is propelled by the 


Artery, and the greater reſiſtance it 


meets with in the Capillary Vein, the 


more ſtrongly it will be compreſſed 


and agitated in the Gland, and vice 
verſa ; and conſequently ſuited, by 
_ theſe infinite degrees of action , to in- 
numerable Secretions. 

Hence we may ſee how by the ac- 


cidental hurt or contuſion, or other 


fault of a particular Gland, the moſt 


miſchievous effects may be produced, 


even tho' the Juices derived to it, may 
not deviate from their natural ſtate, 


as in the caſe of Schirrous and Cance- 
rous Glands, made fo by cafual hurts 
or bruiſes; which, if timely eradicated, 


before the malignancy of the Humor 


Hay. inieQcd the e Veſſels, are 
often 


Pari of bs Animal Ser bue 
often ſpeedily and ſa fely cured with- 


by 1 ignorant Quacks, to the irreparable 
damage of the Sick. 


But though the mechaniſm of the 
Gland itſelf, as explained above, ſeems 
ſo neceſſary to its ſtructure, that the 
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out any farther inconvenience, than 
ariſes from the loſs of the part itſelf, 
vhich afterwards is vainly attempted 


Secretions could otherwiſe ſcarce have 


been performed in any tolerable man- 


ner, yet this alone would hardly have 


been ſufficient for anſwering the de- 


ſign, and producing them in a proper 


quantity, and with their due quali- 


ties, without a farther contrivance; 


by which the ſeveral kinds of Parti- 
cles, neceſſary for forming that. vaſt 


Juices, might likewiſe be determined 


in greater or leſs nn to the Se- 
e * 


Now 


| variety of thin, ſubtile, and tenacious 
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Now this great deſign is W 
about, partly by the different Figures, 


5 Denſities, and Velocities of the parti- 


cles conſtituting the Blood, whereby 
each kind (tho kept blended toge- 


ther by the ſuperior force of the Cir- 


culation) have a perpetual tendency 


whilſt their tendency towards wa 


to fly off at ſome Angles in greater 
than others, and partly, by 


proportion 
chat infinite diverſity in the Angles, 


Flexures, and Degrees of ſtrength in 
different parts of the adductory Veſ- 
ſels. By the former of aff ck 
Niſus —_—_ or fly off by the 
Branches is increaſed or diminiſhed ; 


particular Gland is promoted or re- 
ſtrained by the latter, in ſuch degree 


and proportion, as the all-wiſe Author 


of Nature ſaw beſt adapted to the 
uſe and preſervation of each Indivi- 
dual Animal. 

From 
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From this Inquiry on the foregoing 


Experiments, and the nature of Ani- 


mal Secretions, it is not difficult to 
account for many of their Diſorders, 


and ſhew how neceſſarily they muſt 


be altered from their natural State, 


either by an increaſed or more tardy | 


Circulation of the Blood, than is con- 


ſiſtent with the Health of the Animal. 
For ſuppoling the force of the Circu- 
lation increaſed, it is evident, that 


many Particles of a groſſer nature, 
than thoſe uſually ſeparated by any 
particular Glands, muſt now have 
their natural direction ſo altered, and 


their Velocities augmented, as to be 


detached from the Maſs ſooner than 


they naturally would be, and by their 
Increaſed Impetus enter Veſſels, which 
otherwiſe they would not; and con- 
. ſequently be carried in too great pro- 
portion to ſuch Glands, as are deſigned 


for 
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for more fluid Seoretions; 38 18; app 4% 


rent from the highicoloured and tur- 


bid urine in Fever. On the contrary, 
Where the Motion is tom much dimi-. 
iſhed; the Particles forming the more 


Groß, Viſceus and Terreſtrial Juices, 


being neither tuthciently agitated and 
attenuated to preſerve a due mixture 
with the Aqueous, nor propelled with 
à proper farce to paſs the ſmaller Veſ- 
&h wilt remain in; ta great quantity 
In the larger, wilſt the Aquecus, Which 
thould . ferve.as a; Vehicle: to the reſt; 
sin eo great proportion by _ 
leſt; Gollaterals, and tliere ftagna 
and putrefy, thra' the want of 4 lock 
eient Energy in tlie coats of tl Veſſels; 
ring thereby both the nature and 
quantity. of all the, Seeretions, till at 
length the Diſorder cane ludes in put- 
ting a fatal Period to the whole Animal 
Nan as by e the! caſe of 


2 uch. 
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ſccarce be otherwiſe well and regularly 
; performed, but would be diſturbed 


and hindered by the Strength of the 


| larger Veins, and Weight of the ſuper= 


incumbent Fluid, of What uſe are 
the Valves, which are generally allow= 


ed to be placed here for this very pur⸗ 


poſe, and are found not 6nly in the 
large and erect Veins, but even at the 
ſpringing of theſe lax Veins from the 


Secretory. Organ, as in the Valves in- 


tergepting the teturn of the Blood 


from the Cava into the Liver, and 
from the Emulgent Veins into the 
Kidneys ? Not indeed does the 8 plenie 
Vein want its Valve for the ame pur⸗ 
poſe, tho it be not taken notice G 


—— t by 
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fuch as ſuffer under many Chronieal | 
'Diſcaſes, But here it ma) poffibly be 
objected, that if, as 1 ſuppoſe; chis 
Lach and Wealineſs in he Veins was 

ſo neceſſary tothe Sectetion, as it could | 


An Experimental Inquiry on 
by any Anatomiſts that I know of, 
probably being overlooked thro' its 
exceeding thinneſs. 

But this objection is eafily confuted. 
That the Valves prevent the return of 
the Blood back into the Secretory Or- 
gan, when it is that way repelled, is 
evident from their Structure and Poſi- 
tion; but that they take off nothing of 
the weight of the ſuperincumbent 
Fluid, nor abate any thing of the re- 
ſiſtance, which would ariſe: from the 
Strength of the larger veſſels, is as evi- 
dent from Hydraulics ; fince when- 
ever the Valve is open, the reſiſtance 
to the Blood paſling from the Secretory 
Organ muſt be as the preſſure and re- 
ſiſtance of the ſupetincumbent Fluid: 
But this alone never cloſes the Valve, 

otherwiſe being conſtantly preſent, it 
would perpetually remain ſo, and ne- 
ver open at * _ conſequently the 
Valve 
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account. The uſe then of the Valves 
here placed muſt be, not to ſuſtain 
this conſtant preſſure, but to prevent 


the repulſion of the Blood back into 


_ the Secretory Organ, when urged by 


ſome other concurrent force applied 


ab extra; and fuch is the force of the 
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Valve cannot be placed here on this 


Muſcles of the Thorax, Abdomen, 


and Diaphragm, whoſe Contractions 
and Relaxations alternately compreſs 
and widen all the Veins of the lower 


this effect, if not prevented by the 
Valves. Nor is this leſs evident from 
the Valves in Brutes, which are equally 


Belly, and would neceſſarily produce 


numerous with regard to their Stru- 


cture, as in Men, and even in theſe 


Veins, whoſe natural poſition is Hori- 
Tontal, as is the Vena cava of Qua- 


drupeds. Now the principal deſign 
Ys to take off the con- 
| fan 


DENY ne W 
F 


224 


ſtant equal preſſure of the ſuperincum- 
bent Fluid, in its return towards the 
Heart, which in this caſe amounts to 
very little, ſince the ſame Apparatus 


is allotted by the wiſe Architect with- 


out any variation for the erect poſition 
of Men, where the preſſure is very 


cConſiderable. 


This then muſt be the 8 of the 


Valves, in the reductory Veins of theſe 


great Secretory Organs ; to which that 


of thoſe in the aſcending ones, ſeems 


nearly ſimilar, and equally worthy of 


the wiſe Author of Nature.. Inaſmuch 
as upon ftrong and violent motions of 
the body, in running, leaping, or. the 


like, the Venal Blood muſt have acted 


in the containing Veſſels, not only with 
the weight of its whole incumbent 
Column, as it naturally and neceſſa- 
rily does; but with this great weight 
Increaſed at Fery leap or ſtep in ſuch 

motions z 
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motions; as appears from the 1 nature 


of gravity, Hydraulics, and the action 
of bodies on each other; and conſe- 


22g 


15 quently have rendered * loweſt Veins | 


fubje& to Varicoſe Tumors, as they 


155 etimes are from ſuch violent mo- 


tions, tho' aſſiſted by the Valves. 


For the action of the incumbent 4 


weight being here not only the great- 


eſt, but the reſiſtance of the Veſſels 

leſs than above; however ſmall the 
Vein may be ſuppoſed, its Coat muſt 
be acted upon, with the force of the 


incumbent Column. But this effect is 
in a great meaſure prevented by the 
Valves; as every fuch impulſe of the 
Venal Blood, can only a& in propor- 


tion to the diſtance of the Valves from 


_ each other, inſtead of that which 
would otherwiſe be produced by the 


hei "ght of the WOE, Colinn, 
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A8 I have before ſhewn the reaſon 


| why the reductory Veins from the 8e 


eretory Organs, ſhould be more large 
and lax than others; ſo hence ap- 


8 pears the reaſon, why theſe ſhould: be, 
Te endued with contrary qualities; there 


being an abſolute neceſſity, that the 
Circulation ſhould be performed. in 


due time, and with due vigour; other-. 


wiſe neither -the Secretions themſelves 
could, be perfected, nor eyen the lie 
of the Animal preſerved, had the 
common Veins, been as large and 
weak, as thoſe deſigned far . 
former purpoſes. 

The wiſdom of 1 is 
ill more evident from the numerous 
Valves placed in the Lymphatics, which 


ate here apparently neceſſary on ac- 


count of the exceeding tenuity of 
their Coats; which would be in per- 


2 ers of * F 


in the Abdomen, by the ſtrong and 
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frequent action of thoſe Muſcles; was 
not the preſſure therice arifing, diftd- 
buted in a due proportion, on every 
part of theſe tender Coats, by means 
of numerous Valves. For the con- 


tained Fluid, being by means of che | 


Muſcles, preſſed 'quauaver/um, would 


recoil towards its ſource, with a force 


too great to be ſuſtained by the Veſſels 


55 without a rupture of their Coats; and 
thence an Aſcites, and Death of the 
Animal. But as the caſe now ſtands, 


they much facilitate its progreſs. For 
the liquor not being able to recede by 
reaſon of the Valves, muſt on com- 
preſſion of the Veſſels flow forward; 

being there leaſt reſiſted. But ay is 


only conſequential of their precluding! 


its receſs on compreſſion, and not 
properly am action of the Valves. 
And indeed, in this ſenſe, they may 
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be allowed in theſe and ſeveral ache 
parts to promote the Circulation; but 

not in the manner ſuppoſed by the 

Vulgar Anatomiſts, as is above ſuffi- 
 ciently explained. 
1 There are indeed other uſes beſides 
1 theſe flowing from this Mechaniſm. 

3 For the impulſe on the Fluid from 
4 the Heart being here extremely di- 
|  miniſhed, it was neceſlary, that in 
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E every. part of its progreſs, its receſs 

3 9 ſhould. be prevented by a, Valve; 
| E otherwiſe upon any Languor or Abate- 
3 ment in the Velocity of the circulating, 

N 1 Humors, it would be apt to be re- 


TE. ſorbed by the Blood-veſſels, and there 

. increaſe the reſiſtance in the Capil- 

laries; and this at a time when the 

| propellin g force. was already too defi- 

Gent to the prejudice of moſt, if not 
al the Ann Secretions. 


Theſe 


Par: of the Aa al Strüctu. re. 
"Theſe ſeem to me tobe che moſt) pro- 


bable reaſons of the different Texture of 


theſe weak and thin Veins from others, 


but if any one ſhall aſſign others more 


probable and ſubſtantial, I ſhall readily 
give my aſſent to them. For I ſeek 
Truth only, and ſhall be glad to meet 
with it from, whatever Que it may 


come. 
Nor is this leſs remarkable 8 the 


Secretion of the Bile, tho performed | 


by a Vein: Nature in this caſe having 
not only endued the Vena porta with 
an extraordinary Coat upon its en- 


trance into the Liver, where the p great 


Buſineſs of Secretion was to be per- 


formed, as Anatomiſts very well 
know; but has alſo given it a greater 


degree of Strength than any other 


Vein in the Body (a ), which is a mat- | 


(a) $ 3. 4,7. Exe. XLL LELS Exe. XLIV.. 
95758. da XLVI. 
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ter not ſo much as ſuſpected by the 
moſt accurate. Thus we find by 8 
Experiment, that the Vena porta is 
not only much ſtronger than the 


Vena cava, but even ſuperior to the 


Aorta, tho the Coat of this Veſſel , 


vaſtly ſurpaſſes in bulk, that of the 

Vena porta acting on an equal quan- 
tity of Fluid (a) ; which remarkable 
Strength in this particular Vein, in 


different Animals of different Spe- 


cies, above the reſt, cannot be ſup- 
poſed caſual and accidental, but muſt 
be deſigned by the wiſe Author of 
Nature for ſome very remarkable End 
and Purpoſe; but as nothing is here 

performed, except the Secretion of 'the 
Bile, a Liquor indeed abſolutely ne- 
ceſſary to the Life of the Animal, it 
is evident, that this ſuperior degree 
of ſtrength muſt be allotted for that 


(a) $ 5. Exe. XLVII. 


purpoſe, 
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0 purpoſe. And indeedif we confider the 
4 great quantity and variety of Humors, 
8 Which were here to be collected, 
S nin order to form the Biliary Juice, 
- and all theſe neceſſarily to be mixed 
1 and perfectly blended together by the 
e Joint force of the Muſcles of the 
| Thorax, Diaphragm, and Abdomen, 


e and after that propelled with a ſuffi- 

© cient degree of force for ſeparating 

* ſwo viſcous a Liquor as the Bile, it will 

at firſt ſight appear evident, that a 

t greater ſtrength was neceſſary in this 

f Vein, than in fuch, whoſe ſole office 

I KF confifsin PO WEED: the Blood back. | 
3 to the Heart, where the preſſure of _ 
£ | the contained Fluid without any 

g force ab extra was to be regarded. 

£ Beſides if we conſider this Vein as 

© || deftitute of Valves, which it could 

Ft not be ſupplied with in regard to its 


ER uſe, which was perfectly to blend and 
1 : Q 4 SETS mix 
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mix together the Juices derived into 


it, whether brought from above or 
below, we muſt own a ſuperior de- 


gree of Strength was neceſſary on this, 


as well as the forementioned account. 
For Valves by dividing the Vein, as it 


were, into G many Cats do not only 


ſtrengthen the Coats of the Veſſels in 


ſuch Parts, as they are placed, but c 


diminiſhing the agitation "of the 


contained Fluid, render its Impulſes 


againſt the fides of the Veſſels leſs ca- 
pable of diſtendi ing them beyond their 


proper Dimenſions, by the repeated 


ſtrokes of the Muſcles ſerving to this 
5 purpoſe. And conſequently as on 


the firſt of theſe accounts they would 
have been improperly placed 1 in this 
Vein, by preventing the equable mix- 


> ture of the Juices diſcharged into it, | 


ſo on the latter, a ſu perior degree of 


Strength was , in order to 
FS enable 
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enable it to 


exactly nice is the Balance of the all- 


wiſe Creator, that every part of this 
ſo complicated Machine is provided 
with is moſt apt degree of Strength 


. 
perform its deſtined of- | 


| fice, without that aſſiſtance which is 
frequently allowed to other Veins. 80 


Ee for performing the _ 


allotted to it. 


Now, if after the eee of the 


Biliary Juice, we examine the ſtructure. 


of the Veſſel deſigned for reconvey- 


ing the Blood — to the Heart, we 


| ſhall find it not a ſmall Vein, but a 
vaſt Sinus extended near the whole 
length of the upper ſide of the Liver, 


its Diameter being conſiderably larger 


here, than either before it enter, or 


after it has left this Bowel. | Now. it is 
evident from Hydraulics, that the re- 


ſtance in Fluids is, ceteris paribus, 
as the altitude of the incumbent Co- 


lumn, | 


| Iriquiry on 

lumn, ee it is conveyed. to its 
Reſervoir, but never increaſes accord- 
ing to the wideneſs of the latter, how 
broad ſoever it be ſuppoſed; and 
conſequently this large Sinus, was not 
only the moſt proper imaginable, to 
receive ſo great a quantity of Blood, as 
muſt be returned from this Viſcus, but 
muſt alſo give the leaſt reſiſtance and 
- impediment to the Secretory Veſſels. 
For the quantity to be returned being 
in this caſe very great, and requiring 
a conſtant agitation of its parts to pre- 
ſerve its Fluidity, and prevent its grow- 
ing Grumous, both theſe intentions 

could in no wiſe have been anſwered, 
had it returned by ſo weak and lax a 
Veſſel as either the Emulgent or Splenic | 
Vein, which muſt ſoon have yielded 
to this fuperior weight, but are here 
ſufficiently provided for by the ſtrength 
' of its * whilſt the reſiſtance e 

e 
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the Secretory Organs is in a great 
meaſure taken off not only by the 


ſmall weight of the ſup 
Fluid, but by the capaciouſneſs of the 
returning Veſſel, which can ſcarce be 
ever ſo diſtended by the remaining 

Blood, as to give any conſiderable re- 

ſiſtance to it, eſpecially if it be con- 

fidered,; how large a quantity of Blood 

Fr this Vein jnto/r the 

Heart at every Diaſtole. 

$ 7. Hence by the bye appears oh 
reaſon, why in many diſeaſes" of the 

- Abdomen, where the Obſtructions in 

3 the Glands are recent, and the Veſſela 

KF ttolerably ſtrong, the frequent concuſ- 

E of ſions, and alternate contraction and 
relaxation of the Abdominal Muſcles 
neceſſarily attendant on exerciſe, eſpe- 

cially on horſeback, ſhould be of fuch 
ſingular ſervice in the cure of diſ- 
caſes of theſe Veſſels; while in the 

contrary 


786 "An Experimental Inquiry on 
contrary ſtate, where they are much 
| weakened by diſtention, the Glands 
Schirrous, and the Obſtructions i inve- 
terate, their ſame degree and kind of 
motion ſhall occaſi ion their rupture, 
bring on an, incurable Aſcites, and 
apparently haſten the Death of the 
Sick: As alſo why ſtrong and fre 
quent Vomits, violent Cathartics, and 
the like too forcible medicines ſhou Id 
in n ſuch caſes produce the ſame wg 


- Exenniment. XI. VIII. 


| "A The different nature of the 
_ Cryſtalline, Vitreous, and Aqueous 
Humors, together with a ſtrict inquiry 
into the Anatomical Structure of the 
Eye, more eſpecially of the Ciliary Pro- 
ceſſes and Capſula incloſing the Cry- 
ſtalline, and the Experiments made 
by Sir Jaac Newton on the Properties | 
of Login, i induced me to draw up ſome 
Conclu- 


Concluſions with regard to the They 
of Viſion, which appearing to me 
more ſatisfactory, than what I had 
met with in the writers on that ſub- 


Part of the Animal Structure. 


je, I deſigned to have added in this 
place. But finding myſelf precreded 


herein by an eminent Pen of a very 


late Dew I ſhall refer my Reader ' 
thither (a), where he will meet witk 
the Nature of Viſion deduced from 


Principles concurring with thoſe 1 | 
intended to have ſubjoined, and con- 


fine myſelf to ſuch Remarks and Ex- 
periments, as are leſt untouched by 
that learned Gentleman, and may be 
of ſome uſe in further W this 
difficult point. - 2 

$ 2: The weight of both the Kage ; 
fallinc Humors taken freſh from the 


(a) Dr Furin's Efay on diſtin& and indiftin 85 
Viſion, publiſhed at ne End of Dr. Smith's * 
of Optics, K-13 | is 
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nee Gigs and” carefully freed 
from the Capſula they were included 
2 151 deny Wy 


= 3. But adi this: ſübſtance i is y 
far from poſſeſſing the ſame degree of 
Firmneſs throughout, but manifeſtly 
much ſtiffer and more reſiſting in its 
middle parts, than elſewhere; Trac 
off from two other Cryſtallines, taken 
freſh from an Animal of the ſame 
Species, their external glutinous ſub- 
ſtance, till this greater degree of Firm- 
neſs appeared, the remainder weigbed 
in Air 1 pennyweight, 2 grains, 2 
mites, and in Water 3 grains, 36 mites. 

94 found the weight of the Cap- | 
ſulæ including theſe Humors to be in 
Air equal to o grain, 90 mites, and 
in War they counterpoiſed 4 mites. - 
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$ 5+. Hence it is evident; chat * 
| Specific Grayity of the Cryſtalline Hu- 
mors in 92. Was ta Water, in the 
proportion of 6840 to r chat is, 
as 1206 to 1000 nearly: 

$ 6. Hence alſo eee. ha 
the Specific. Gravity of the Cryſtallines 
in\$.3., was to Water, in tie propor- 
tion of. 260 f to 2266, that is, nearly 
in the proportion df 1148 to 100 ; 
and conſequently the Denſity. of theſe | 
Cryſtallines, whoſe outſide was pared 
off, exceeded that of thoſe: whiehs 
were entire in 5 2. eee 5 
of 25 to 26 nearly. a 

$:7. It appears fronk 94. pgs 
Capſulæ of the Cryſtalline Humors 
were to Water with relation to their 
Specific Gravities, in the ratio of 1046 
to 1000 nearly. Hence by comparing 
the Specific Gravity of theſe Capſulæ 4 
with that of the Cryſtallines-in'$%5, _ = 
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1 4 and 6, it is evident, that they are ex- 
cCdWdeeeded in Denſity by the latter, in 
LIT & nearly che proportion of 1059, 1097 
8 cos reſpectively. G 
$8. That Objects ahead before the 
Eye at different Diſtances might be 
— ſufficiently diſtinct, there were 
two things abſolutely neceſſary; Fir, 
that the Lens thro which the Rays 
1 were to paſs, ſhould change its Figure 
i | in proportion to that Diſtance. Se- 
: 3 condly, that the Rays ſhould undergo 
7 By a conſiderable degree of Refraction. 
3 _ How well the Architect of this noble 
Organ has provided in the firſt of 
theſe reſpects, I have no occaſion to 
mention, after what Dr. Turin has 
obſerved upon this Head, And how 
far Viſion is dere ar more perfect as 
to the ſecond particular, we may ga- 
ther from the preceeding Experiment, 
in eh the ſuperior * of the 
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or the Aqueous Humor is clearly 


ſhewn. For, ſince from the nature 
of Light, the Refractive Powers of 


different Mediums, are, ceteris paribus, 
proportional to their Denſities, and 
the direction of this Refractive Force 
in any Medium acting upon them, 


f 241 | 
Cryſtalline above that of ts Canduls 


is every-where perpendicular to the 


Refracting Surface, it is evident, that 


tue Particles of Light will be accele- 


rated or retarded, in the fame perpen- 
dicular direction, according as the 


power of the Medium conſpires with, 


.or againſt the courſe of their motion, 


and conſequently had the Rays of | 


Light been tranſmitted thro' Mediums 
of no'greater a Denſity, than that of 


either the above-mentioned, viz. the 
; Capſula or Aqueous Humor, the In- 
curvation of the Rays flowing from 


r point of an object in their paſ- 
* ſage 
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An Experimental Inquiry nn 
ſage thro' ſuch Mediums, would have 


been equally inſufficient for procuring 


their union, or diſtinct repreſentation 
within a proper compaſs of the Retina, 
as if they had fallen upon it with a 
great degree of Divergency; whence 
inſtead of obtaining, as by the preſent 
Mechaniſm, the moſt perfect view, 
the ſituation of the object will allow, 
the Animal could be ſenſible of no- 
thing beſides a glimmering Light at- 
tended with the utmoſt * 
and Confuſion. 

9 9. The Denſity of Glaſs has gene- 
rally been aſſumed by the writers in Op- 
tics for that of the Cryſtalline Humor. 
Now the Specific Gravity of Glaſs is to 
that of Water, as 2.58 to 1, and from 
$ 4. of the preſent Experiment, it ap- 
pears, that the Denſity of the Cryſtal- 


line, when compared with the ſame 


hw 5 was nearly as 1. 106 to r. Hence 
75 | Glaſs 


Part of the Animal Srrudure 
Glaſs was not only an improper ſub- 
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ſtitute on account of too great a diſ- 


proportion between the Denſities of 


theſe Mediums, but ſtill more unit 


to ſupply the Place of this Humor, 
when we conſider it with regard to 


the nature of Light, and the laws ob». 


ſerved by it in its paſſage thro various 
refracting Mediums. For the Specific 
Gravity of the Cryſtalline, being nearly 
a mean between that of Glaſs and 
Water, renders it much more adapt 
ed to theſe Laws, and the repreſent 
ing the Images of exterior Radiants 


upon the Retina brighter and mote | 


diſtint than Glaſs itſelf can; inaſ- 


much as this has been demonſtrated - 


by Sir [/aac Newton, too denſe to make 


the Angle of Refraction a maximun, 


and Water by its levity refracts * 


much too little to effect il. OR 
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An Experimental Inquiry on 
$10. Hence alſo appears the rea- 
fon, why the Cryſtalline Humor is 
not of an uniform Denſity and Con- 
ſiſtence thro all its parts, but grows 
ſenſibly leſs and leſs compact, as you 
recede from the Centre towards the 
Circumfetence, inſomuch that as the 
accurate Anatomiſt Morgagni has aſ- 
3 ſured us, and indeed any one from 
his own obſervation on the Cryſtal- 
nes of Men and other Animals may 
be convinced, the ſubſtance imme- 
diately under its Tunic is of ſo liquid 
a nature, as to flow out upon making 
the leaſt inciſion into it. For had its 
Texture been otherwiſe, or of an equal 
Denſity and Firmneſs with that, we 
find in 8 6. it has acquired at the 
Centre, it is evident, that every Con- 
traction and Dilatation of the Liga- 
menta Ciliaria muſt produce the like 
effect i in the 8 7 of the Cryſtal- 


way "% line | 


= 


Part of the Animal Structure. 


line Humor ; had therefore the action 


of theſe muſcular Fibres been able to 


alter its figure at all, they muſt have 


cauſed an irregular and uneven Super- 


ficies in a ſubſtance ſo firm and re- 
fiſting, as that at the Nucleus of this 
Lens appears to be, and conſequently | 


been deſtructive - of that Viſion, for 


which this part was originally deſign- 
ed. But this is intirely prevented by 


their acting upon a fſübſtance of ſo 


fluid a nature, and whoſe- Particles 
are ſo looſely connected together, as 


readily to conform to the proper Cur- 
vature, when preſſed with the ions 


force one way more than GL 


* ExrzRIMENA XLIK. . 8 
8 x. Having firſt poiſed a Vial with 


a narrow neck very exactly in the 


Scales, I filled it with Water, and 


n the weight of the Fluid to be 


N 2 1 ounce, 
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1 ounce, o pennyweight, 1 5 grains, 


90 mites. Then having perfectly 
cleared the Vial from the Water, I 


found the weight of an equal quan- 
tity of the Vitreous Humor of an Ox's 
Eye to counterpoiſe x ounce, o pen- 
ee 16 grains, 8 mites. 
98 2. Hence it appears, that the 
gpecific Gravity of the Vitrequs Humor 
was to Water, in the proportion. of 
49608 to 46490, that i is nearly as 
10024 to 10000. b 
* 3. Hence comparing the Specific 
Gravity of the Vitreous Humor with 
that of the Cryſtalline in 5 5. Exe. 
XLVIII, it is evident, that the Den- 
ſity of the latter Medium is ſuperior 
to that of the other, in the proportion 
of 3383511600 to 306775872, that 
is, in the ratio of nearly 10 to 9 
$ 4 Having by this and the fore- 
going ah eras] found the Specific 
tA aan 


— 
** 1 
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Gravities of the ſeveral Humors of 
the Eye with reſpect to Water, we 
may hence be enabled to diſcover, 
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what are the real Refractiye Powers 


of theſe Mediums, and conſequently 
what is the proportion, which the 
reſpective Sines of the Angles of In- 
cidence and Refraction out of each 
into the other, muſt bear amongſt 


themſelves, whatever be the Inclina- 


tion of the incident Ray. For, lince + 


by comparing the Denſities of ſeveral 


Mediums of fimilar component Parts 
with the reſpective Sines of the Angles 


of Incidence and Refraction, Sir J/aac 
Newton found, that not only the 
Powers of thoſe Medi iums in ha 


ing the Rays of Light were nearly 


proportional to their Denſities, but 


that the ſame held true without an 
ſenſible Difference, in ſubſtances di- 
| ſtinguiſbed from each other with 
R + * IE 
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reſpect to their Specific Gravities, in 


the proportion of 4400 to 1; it is 
evident, that the Sine of the Angle of 
Incidence out of Air into the Aqueous 
Humor or Water being to the Sine of 
Refraction as 4 to 3, and the Specific 
Gravity of the Cryſtalline Humor to 
the ſame Medium being by $ 5. Exe. 
XLVIII, as 6840 to 6184, conſe- 


quently the Sine of Incidence will be 


to that of Refraction, out of Air into 


the Cryſtalline, as 14 to 10, or 7 to 


5 very nearly. Now the proportion 


of the Sine of Incidence to the Sine 


of Refraction in Rays of the - fame 


denomination, paſſing from one Me- 
dium to another, is compounded of 


the 


proportion of the Sine of Inci- 


dence to the Sine of Reftaction out of 
the firſt Medium into any third, and 
of the proportion of the Sine of Inci- 
dence to the Sine of Refraction, out 


- of 


8 Part if the Animal Structure. 2140 = 
in of that Medium into the ſecond, cons  ' 8 
N ſequently by a reciprocal Multiplica- £ 

of tion of the foregoing Sines, it will be 


us found, that the Sine of Incidence i is to 
of the Sine of Refraction out of the 
le Aqueous Humor into the Cryſtalline, 
to in the proportion of” 21 to 20 ey 
1 nearly. 

3 § 5. No one, that is — in Ana- 
e tomy, will I imagine deny, that the 
0 Cryſtalline Humor, together with its 
0 Capſula, may be conſidered as 
n variable Lens, being ſo lodged be- 
Ee S tween' the Aqueous and Vitreous, 
e as by means of the Ciliary Proceſſes, 
= to have its Spheroidical Figure conſi- 
f derably changed. Tho” this Altera- 
8 tion of the Cryſtalline from a Lenti- 
tf RF cular to a more Globous Form and 
the contrary, ſerves to many excellent 
— | Uſes, yet as all Refractions to a Focus 

. abſolutely * the Mediums from , 


and 


. 
N 


' 
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=. and into which. the Rays are to be 
Fo  refratted by the Lens, to be of a dif- 
ferent Denſity from itſelf, ſo the pre- 


ents both demon- 
ſtrate this Truth, and the great Ad- 
vantages which muſt accrue to Viſion 
6 from a Situation of the refraging Me- 
diums, ſo remarkable in the Forma- 
tion of the Eye. The Denſity of the 
| /Vitreous as it appears to be far infe- 
rior to the Cryſtalline, ſo is it very 
little ſuperiot to the Aqueous, yet both 
of them far exceeding the Denſity of 
common Air. Hence Homogenea] 
Rays are not only made to conyerge 
much ſooner and more accurately to 
a Focus, but as Sir 1/aac Newton: has 
demonſtrated, the Refraction of Hete- 
 'Togeneal Rays, proceeding in the ſame | 


Line of Direction to a denſer Me- 
= „ dium, i 18 greatly augmented Or dimi- 
—_ 4 by: the Rarity of that, from 
[ | whence 


Part of the Animal Structure. 
whence they are tranſmitted, there- 
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fore as the Specific Gravity of the ex- 


ternal Air to either the Aqueous or 
the Vitreous Humor is nearly in the 
reciprocal proportion of 850 to x, 


this great diſproportion muſt not only = 
cauſe a much ſtronger Refraction of 
the Rays upon the Retina, but joined 


with ſome other properties of thoſe 
Humors very much contribute to the 


theſe Mediums not being at any time 


Certainty and Equality of Viſion. For 


ſubject to vary in their Denſities, or 


Refractive Powers, and almoſt, if not 


altogether incompreſſible, the Rays 
thus tranſmitted will undergo the moſt 


equable Refraction, whereas had the 


Retina been ſituated in a Medium 
ſame Changes with common Air, the 


Refractions ſo made, muſt have been 


generally irregular and unequal, and 
| 5 con 
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Exrran E NT L. 


{$11 \ BY By "VEGA XI VIII. hi | 


Specific Gravity of the Capſula of the 


Cryſtalline Humor in an Ox's Eye, 
with reſpect to Water, was found to 


be in the proportion of 1046 to 1000. 
Now by the Specific: Gravity of the 


Cornea to the ſame Fluid, taken at a 


Medium from ſeveral Trials, the dif- 
ference between the Cornea and the 


Capſula in point of Denſity could not 
exceed the Part. I therefore fixed 


| that the preſſure required to 
burſt the Capſula was equal to 1.08 


Atmoſpheres, and the Cornea bore 
the preſſure of 7.7 Atmoſpheres with- 
out nn. but not without ſuffer- 


1. | ing 
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upon the ſmall diagonal Scale divided 


into 4 Inches, and the length of the 


other Arch interſecting it acroſs the 


the ſame denomination. Hence re- 


ducing theſe Quantities into Inches, 


Vertex, was equal to 4.16 in Parts of 


and the Decimal Parts of an Inch, 


and calling them reſpectively by the 


face of the Cornea may be d 
as an Elliptical Area equal to that of 


a Circle, having its Diameter =/77, 
whence putting its Periphery equal 
to p, the Area of the Cornea will 


be equal to TLEL D, equal as appears 


from Computation to ſo many Parts 


of Aa — Inch, as correſpond to 
810 ws 


ny 


literal Characters c and 7; this Sur- | 
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ing ſuch a Stream of Air to-paſs thro? 
its Pores, as prevented its Rupture. 
8 2. Now the Arch of the Cornea 
from one Canthus of the Eye to the 
other, was equal in length to 5.28 


nem 
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the Tabular eee 0.032698 1. 
Hence the weight incumbent on this 
Area from the preſſure of 7.7 Atmo- 
ſpheres, will be found equivalent to 
ſo many ounces troy, as correſpond to 
the Logarithm 3. 2498785, that is, 
to 148 pounds, 1 ounce, 15 penny- 
weights, 14 grains. 
383. The Capſula of che Cryſtal- 5 
line Humor broke with the preſſure 
of 1.08 Atmoſpheres, hence it is evi- 
dent, that had its Area been equal to 
the Cornea, the weight incumbent on 
it, at the time of its breaking, would 
have been equal to 20 pounds, 9 
ounces, 7 pennyweights, 2 grains; 
and conſequently the ſtrength of the 
Cornea was ſuperior to a portion of 
the ſame Area of the Capſula, in the 
proportion of 7129 to 1000 nearly. 
54. Hence we may obſerve, that 
altho' the Cornea ſo far ſurpaſſes the 
| Capſula 


- 
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Capſula of the Cryſtalline in point of 


F a yet the Denſities and Re- 


fractive Powers of thoſe Membranes 

are very nearly equal, as are alſothoſe 
of the Humors immediately ſurround- 
ing the Cryſtalline, conſequently the 


Rays of Light in their paſſage thro' 


theſe Membranes will at the moſt 
receive no other variation in their firſt 
direction, than what they would have 
acquired by being tranſmitted thro 4 
Medium of the fame Curvature as at 
preſent, and of equal Denfity with 
the Vitreons, which exhibits to our 
View a wiſe Contrivance for the Se- 
curity of the whole Organ by this 
great ſtrength of the Cornea, and 
that by a Subſtance highly conducing 


to diſtin& Viſion the principal _ 7 
E the 20 Ae | 


Exyr- 
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625 11 The Cornea = an Ox's Eye, 
whoſe ſtrength we found in the pre- 
ceeding Experiment, was equal in 
thickneſs to > of an Inch. The Cap- 
| fula of the Cryſtalline Humor was 
= and the Retina of the ſame Eye 
was n of an Inch in thickneſs. 
5 2. Hence it is evident that as the 
Cornea by $ 3. of the preceeding Ex- 
periment was ſuperior in ſtrength to 
the Capſula of the Cryſtalline Humor 
in the proportion of 7129 to 1000, 
ſo was it likewiſe in reſpect of thick- 
neſs, in the proportion of 188 to 10 
nearly). 
583. Hence alſo it appears, that the 
Retina was fo exceedingly thin, as to 
be exceeded in thickneſs by the Cap- 
fula, and the Cornea, in the propor- 
tion of neatly 24 and 508 to 10 re- 
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84. That a Membrane of greater 


the Retina, could not have anſwered 
the End fo well, we may eaſily infer _ 
from hence, vis. that the Particles of 

Light being extremely minute, and 
thenee acting with a very ſmall-Im-. 
pulſe, it was abſolutely neceſſary, 
that the Membrane, on which they 
impinge, ſhould by its Fineneſs and 


the Delicacy of its Structure, be 


fuſceptible of different Vibrations 
according to the various Degrees of 
their Action, arid confequently be 

extremely thin and tender; ,other- 
' wiſe no Senſation could have been : 
produced, much leſs could any Com- 

pariſon between the Senſations been 
diſtinguiſhed, alt our Ideas acquired 
by Sight depending upon the' Com- 
ogg which the Mind forms from 
the Aiken Imp Iles of the Rays 


* upon 


Subſtance, of leſs Tenderneſs than 
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upon the Retina, and not from any 
Reflection drawn from the Picture 
painted upon it. For that all the 
Knowledge of external Objects, and 
their mutual Relations cannot be 
conveyed to the Mind by the Aſſiſt· 
ance of this Organ, any other way, 
but by that above-mentioned, is evi- 
diem Rk this Conſideration, vis: 
that there is no Connexion between 
our Idea of the Magnitude of the 
| Object, and its Picture upon the Re- 
tina. Since was there any ſuch Agree- 
ment, how comes it to paſs, that in 
looking at an Object from the diftance 
of x4 Feet down to that of 5 Inches, 
we ſtill judge it of the ſame ſize, tho 
it is demonſtrable, that the Angle 
formed in the Eye at ſeveral Poſitions 
of the Body viewed within this Com- 
paſs, muſt be double, treble, quadru- 
. PS &c. of what it was ab this firſt 
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diſtance of 14 Feet? 80 far is the 
Mind from forming a true judgment 


of Body, and all the various Modes 


and Accidents it appears under, by 


15 


what it receives from Viſion, that, 


without any Injury to Truth, I may 


fafely venture to affirm, had Mar 


enjoyed only this ſingle Senſe of Sight, 
and been left deſtitute of all the reſt, 
it would have been abſolutely impoſ- 


fble for him to have gained the Know- - 


ledge of the real Length, Breadth, 
Thickneſs, Solidity, Magnitude and 
Diſtance of ſuch Objects, as ſhould 
preſent themſelves to his View. For 
to form a right judgment of moſt of 


the foregoing Particulars, actual Feel> 


Experience join with it in them all 
F 5. Since the Impulſe of an ex- 
&eding fine Pencil of Rays, whoſe 


varicoloured Particles ſtrike the Retina 
e in 


ing muſt concur with'the Sight, and 


2 


a 
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in a particular manner and direction 
is, as we have ſhewn in the forego- 
ing Section, the true efficient Cauſe 
of Viſion; we may hence perceive 
how far Optical writers have been 
miſtaken in this Point, when they 
aſcribe all our Knowledge of the 
Diſtance, Place, Magnitude, and 81i- 
tuation of Objects to a Reflection 
drawn by the Mind from the Geo- 
metry of the Lines and Angles form- 
ed by the refracted Rays upon this 
Membrane. For that it cannot poſ- 
ſibly depend upon theſe, is demon- 
ſtrable from the Structure of the Eye 
itſelf with reſpect to the manner of 
its diſcerning Objects, when brought 
from an obſcure into a bright and 
dazzling Light. In this caſe, the Pu- 
pil of the Eye is almoſt inſtantancouſly- 
contracted,” and till this is done in & 


ſufficient manner, neither theDiſtance, 
Situation 
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Situation or M agnitude of the Object 


can be at all diſcovered, as is abun- 


dantly confirmed by Experience. Now 
nothing is hereby altered with reſpect 
to the Lines and Angles drawn upon 
the Retina; but the Quantity of Rays, 


261 


which would otherwiſe illuminate 


each Phyſical point of it, are very 


much ſo, being diminiſhed by the 


Contraction of the Uvea, in ſuch a 


Proportion, as is neceſſary to give that 


Vibration to it Fibres, which is pro- 
per for a diſtin& Repreſentation of 


the Object without either Confuſion 


or Senſe of Uneaſineſs to the Animal, 


either of which would have rendered 


the Deſign of the whole Structure in- 
effectual. 


86. Eavinginthe foregningSliibes | 


examined into the Structure of the Re- 


tina with reſpect to its Subſtance, and 
ſhewn, how neceſſary its extraordinary 
S 3 | Thins | 
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G Thinneſs was to Viſion, and the forms | 
ing thence a true Judgment of exter- 


5 nl c iry on. 


nal Objects; I cannot finiſh theſe 
Remarks without taking notice of 7 


another Particular relating to it, wiz, 
the Concave Spheroidical Figure of _ 


this Membrane. This is a Circum- 
| ſtance little regarded indeed by thoſe 


who have wrote on this Organ, out 


of an Opinion, that this Figure was 
merely accidental, in conformity to 


the Sphericity of the Lye itſelf, and 


not the Effect of Skill and Deſign. 


But that the Figure beſt ſuited to an- 
{wer the Purpoſe of the wiſe Archi- 
tect, by allowing the moſt diſtinct 
and perſect Repreſentation poſſible of 
any Object, ſhould be the Effect only 


of Chance and Accident, ſcems too 


h aſty a Concluſion, with regard to 


the exquiſite Art and Contrivance, 


uſed in the Formagins of this won- 


derful 
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derful Machine. For allowing bs þ 
_ Globular Form of the Eye to be . 


doubtedly the beſt, and given it for 


its ready Motion in all Directions, this 
is no Reaſon, why the Expanſion of 
the Optic Nerve might not have been 
formed into a Membrane extended 
within this Orb, after the ſame man- 
ner as the Tympanum is in the Ear, 
had the Rays of Light naturally fallen 
with equal or greater Advantage on 


a flat Superficies. But ſo oppoſite 
would ſuch a Structure of the Retina 


have been to the due Reception of tie 
Rays of Light, that had it been form- 


ed into any other Figure, beſides the 


preſent, that alone would have ren- 


dered the Action of all the other Parts 


of this Organ very often confuſed, 
| and always TT e 


8 4 For 


— 


q Bk. 7 


For let the circular Arch 4 
1 Fr 6, 1 1. repreſent the poſterior Surface of the 
© Capſula of the Cryſtalline Humor, C 
its Centre, F that Point in the Axis 
CF. prolonged, to which. all ſuch 
| Rays of an external Radiant are re; 
fracted as fell infinitely near the Per- 
pendicular one at the Vertex of the 
Cornea after their Paſſage thro this 
Membrane, the Aqueous Humor and 
the anterior Surface of the Cryſtalline, 
and from which they may be again 
conſidered as proceeding towards the 
poſterior Surface of the ſame Medium 
in innumerable Directions. Suppoſe 
one of theſe Rays to impinge on the 
Curve Surface I in the Direction 
F near the Vertex V, then from the 
Point I let fall the Perpendicular « 04 
upon the Axis V . interſecting 1 it in 
O, and joining the Points I and C, 


thel Line [ 2 will, from the 1 
0 


B+ 


— 
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of the Evoluta of the Circular Ark 
D into one Point C, be 7 
the Evoluta. Hence calling the known 
Quantities '/ Ca, FV, the un- 
known, O the Semiordinate , tie 3 
Abſciſs Vo, and the Focal diftance e 1 
from the Vertex V f we ſhall =— 
by the Method of Fluxions obtain © 
the Fluxion of the Incident Ray 


| „Ag f 
equal to CIOS and the 


Fluxion of the Refracted Ray equal 


XA TAX 
60 = = But it IS demon- = 
ſtrable from the Doctrine of Cauſtics, : 
that the Fluxion of the Incident Ray | 
is 'to the F uxion of the Refracted 
Ray, as the Sine of the Angle of In- 
cidence is to the Sine of the Angle of | 
| Refraction, and by 5 4. Exe. XIX, 
when the Rays of Light paſs from 
the Cryſtalline Humor into che Viz | 
J Toon 
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treous, it appears, that the Sine of 
the Angle of Incidence was to the 
dine of the Angle of  Refraction as 
20 to 21, or as 5 to r, therefore 
e b 2 „ 
Fe e , 
Now Fo Ree t Gare: on: 
0 an-, land mer by 
equal Subſtitution, we” ſhall have 

gran ft r | 24 54 75 
v 2ax--2px+g8 „ 24 F fe 3 


whence multiplying the Terms 
of this Analogy for an Equation 


and dividing by the Fluxionary 
Quantity x, 2 will Fig reduced to 


14 
e But 


ie 
1 fince by the Suppofition, the Focus 
bere fought is that, which is made 
by the Coincidence of ſuch Rays as 

. All « near the Vertex V, let the Quan- 
my 


e 


1 2 2 
n on 
* hg...” 
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tity. x be ſuppoſed: to vaniſh, and chen 
the Equation will in that caſe become 


. N . and conſequently at- 


ter due Reguckon the Value of the 
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ſought ay | will be found equal : 


65 Draw now thro' the 


5g —rg—ra * 


Points and | 72 (che Vertex and | 


Centre of the refracting Curve) .the 


indefinite right Lines / E, CG, pa- 


rallel to each other, and perpendicu- 


lar to the Axis V; and from the 
Focus F draw the — Line FB, in- 
terſecting the Tangent VE 1 in B, and 


produced take C to 6, as the Sine 


the Radius produced in in G. In CG 


of the refracted Angle is to the Sine 


of the Angle of Incidence, that is, as 
7 tos, then from thro the Point 
B draw the right Line 2 ½ meeting 


with the Axis C produced in the 


3 þ, join che Points G and 5 and 
"thiy 


7 

7 

7 

5 

4 

7 
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ts the Point B Fe BY parle 


to G Now from the foregoing 
Conſtruction it appears, that C la e 


GE : Ve R 5 7 . 
FT (a) „ rites . be- 
ing equal to the Value of f FI found 


above, it js manifeſt, that the Rays 
of Light diverging from the luminous 


Point F and impinging near the Ver- 


tex of the Curve Surface AVD, 
are aſter their Refraction by the Vi- 
treous Humor collected in the Focus * 
Let now H be a Tangent to the 


Curve in the Point H, FH an Inci- 


dent Ray, and H f the Refracted one 
as found above. Suppoſe Fh another 
of the Incident Rays diverging from 
E and impinging on the Refracting 


f Curve D in the Point 5, in the 


Direction F infinitely near to the 


former oY FH. Draw HL and 


* 


- 


12 f 85 A use. 
HP perpendicular, and LT and TP 


parallel to FH and f H reſpectively, 


interſecting the Axis FC, and che 


Tangent H T. in the Points Land 2, 


and from the Centre C thro' the Point 


of Concurrence P draw the Line PG, 


and produce it till it meets with the 


Refracted Ray f H in the Point 8. 


Laſtly, produce Fh till it meets with 


HL in the Point R, and from the 
Point 5 of the Curve to the Point e, 
draw he, and from the Centre 
C, let fall upon FH and Hf the 
Perpendiculars C, Co, interſecting) 
Fh and h in the Points g'and:s.. 
Now becauſe the Points ¶ and þ are 


ſuppoſed infinitely near each other, it 
is evident, that the infinitely ſmall 
Arch Hh may be eſteemed as a ſtrait 
Line, coinciding with the Tangent 


V and the Triangles HRE HLT; 


and Hieb HPT as ſimilar; whence 
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we TO CS: 70. „C. Bur 


by the Property of Rete EC 4 18 


to C& as 5 is to r, therefore C muſt 


alſo bear the fame Proportion to C, 
as the Sine of the Angle of Incidence 
does to the Sine of the Angle of Re- 
fraction. Now the Difference of the 
Lines Cq and C's from real Perpen- 
diculars 4 fall from the Centre C 


upon the Lines Fh and 5, is infinite- 


ly ſmall, therefore they may with 


ſufficient Accuracy be ſubſtituted for 


the true; and conſequently the Con- 
courſe of all ſuch Rays as Fh, which 


lay in the Plane of the Triangle FH, 
will meet in the Point 2. But it was 
ſhewun above, that all thoſe Rays 


which are ſituated in the Conical Su- 


. perficies generated by the Revolution 
of the Triangle FH f about the Side 


Ff, are collected in the Point f, 
therefore it is manifeſt, that the 


2 8 greateſt 
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greateſt Quantity of Rays will natu- 

rally after their Refraction thro' the 

Vitzeou Humor fall upon that Part 

of the Diacauſtic Curve, which hes 

between the Points F and o, for in- 

ſtance near the middle at the Point c. 

Now it is evident, that what we have 

here demonſtrated of Rays iſſuing * 

from the luminous Point F given in 

any Image formed by the Union of 

the Refracted Rays, which are tranſ- 
mitted from every Point of an exter- 
nal Radiant thro' the Aqueous and 
anterior Surface of the Cryſtalline 
Humors, is equally true of- any other 
Point in the ſame Image under the 
like Reſtrictions ;- therefore by com- 
paring the Figure of the Refracting 
Surface AY D with the Proportion, 

' which the Sines of the Angles of In- 
cidence and Refraction muſt always 

bear to each other, as given above, 
kr it 


py nn lipby 2 


it neceſſarily follows, that the whole 
radiant Surface will after the com- 
plete Refraction of its Rays thro all 
the Humors of the Eye be then repre- 
ſented in the moſt lively and effectual 
manner, when its Image is delineated 
on a Curvilinzal Surface Concave to- 
wards the exterior Portion of the Cap- 
ſula of the Cryſtalline Humor, and 
paſſing thro' the extreme Point of the 
Axis of the Vitreous. 
3 $7: Hence. we may plainly per- 
ceive, how far the natural Eye ex- 
 ceeds the artificial one, as ſome Au- 
thors have named the Camera obſcura, 
even in the manner, in which the 
Images of their reſpective Radiants 
are received. For ſince in the latter 


Machine, the common Baſis of the 
Rays after their Refraction is a Plain 
Surface, it is manifeſt, that the Re- 
preſentation of the Object upon it, 


muſt 
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muſt ſuffer in theſe three reſpects. 
inaſmuch as it is demonſtrated in tze 
foregoing Section, that only one Cone 
of Rays out of all that vaſt Number, 
which continually flow from the Ob- 
ject, can be exactly terminated in that 
Plane, all the reſt either falling ſhort, 
or naturally exceeding the Bounds 
fixed for their Reception. Secondly, 
The natural Divergency of the Rays 
being greater, than if they were re- 
ceived on a proper Curve, the Picture 
formed by them will be more indi- 
ſtinct; and Thirdly, from both the 
former Cauſes, its Light or Brightneſs | 
will be much diminiſhed. Now theſe 
Defects are only ſuch, as attend the 
Repreſentation of an Object on'a 
Plane, where the Diſtance, Situation, 
and Magnitude of the one are adapt- 
ed to the Poſition of the other, inn 
1 TD _ the = 


= 
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the beſt manner poſſible. But how 
ſmall and faint a Reſemblance does 


ſuch a limited Inftance, as the fore- 
going, bear to that immenſe Variety, 


which daily preſent themſelves before 
the 9 85 Viſion! For here, 
tho' the Rays which impinge on the 
Retina, flow almoſt every Moment from 
Objects infinitely diſtinguiſhed from 


each other in all the foregoing parti- 
culars, as well as many other reſpects, 


yet are they received upon it with 


ſuch Order and Exactneſs, by falling 


og the proper Curve, that the Images 
thenee formed appear not only accu- 


ately true, (as far as the nature of 


Refracted Light will admit) when 
brought under the ſtricteſt Examina- 
tion of Reaſon and Geometry (a); but 
give in Fact, the ſtrongeſt Proofs of 


Aa ſurpriſing Regularity and Diſtinct- 


(a) See. $ 6. foregoing. 


neſs, 


Paro of the Animal ftrudtute. >. 


neſs, by affording che Animal that 


clear and ready Perception of all thoſe 
ſingular Differences and innumerable 
Relations, either naturally eſſential to, 
or accidentally belonging that Multi- 
plicity of Objects, they here reſpective- 
ly repreſent. Whereas on the contrary, - 
had the Expanſion of the Optie Nerve 
been formed into a Membrane of a 
flat Superficies, and this ſubſtituted 
inſtead of its preſent Concaye Sphe- 
roidical Figure, fo far would the Rays 
flowing from a like numberleſs Series | 
of external Radiants be from forming 
upon this ſuppoſed Plane, a Repreſen- 
tation of equal Beauty and Uniformity 
with thepreceeding, or that delineated 
on the Curvilineal Surface of the Re- 
tina, that it is evident from the fore - 


going Section, the principal Foci could 
not ſo much as once have been col- 


lected 1 in their true and proper Place, 
13 2 2 * . and 
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An Experimental Inquiry on 


and conſequently the Impulſe of the 


Rays being thus rendered irregular 

and | uncertain, moſt of the Ideas, 
which the Animal could have acquired 
by the Uſe of this Organ, muſt have 
been ſo indiſtinct, confuſed, and im- 
perfect, as inſtead of conducing both 


to its Safety and Convenience, very 
frequently be the means of leading it 


into. Error, and a prune to 


= Deſtruction. 


ExrzAIAAAT III. 
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being as the time, the Body takes up 


in paſſing thro' ; it is evident, that if 
a given Ball be fopjobed to fall from 
Reſt in two Fluids of equal Denſities, 
but unequal Viſcidities, the Times of 


its deſcent thro' — Fluids compared 
„F NO 


| YM I : The Reſiſtance, which ariſes 
ſolely from the Coheſion and Tena- 
city of the Particles of any Fluid, 


+. 
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together, will give the Degree of Re- 
ſiſtance, which is ogcafion' d by the 
adhering Particles of one Fluid above 

thoſe in the other. Now it is evident 
from Exe, XIX. that the Vitreous 
Humor with reſpe& to its Specific 
Gravity differs very little from com- 


mon Water, but is apparently more 


glutinous and viſcid. Hence tho" the 
greater Loſs of Motion, which a heavy 


Body would undergo in ſurmounting 
the Reſiſtance of this Humor from 
the mere Tenacity of its Particles, 

above what it would in Water, might 
be found by its Deſcent in each, was 
its Fall continued to a conſiderable 
length, yet as that is impracticable, 1 
ſhall endeavour to aſcertain pt in the 


following manner. 


$ 2. Apieceof Lead, which weigh- 


ed in Air 3 pennyweights, o grain, 
27 _ counterpoiſed * ene 2 
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L | peennyweights, 17 grains 90 mites 3 
mien taking the pure Vitreous Humor 
4 from an Ox 's Eye with as little Agi- | 
” tation 3 po 
and found the Weight which 
| kept 3 it in Equilibrium to be 2 penny- 
| hts, 17 grains, 21 mites. - 
1 $ 3. Hence we may obſerve that 
3 the Coheſion of the Vitreous Humor 
bly by a heavy Body as Lead 
| upon its Immerſion into it, above what 
| loſe in Water, ſurpaſſes the 
t of what it ought to loſe in 
chis Fluid, above what it does in Wa- 
ter, on account merely of the ſupe- 
c Gravity of this Humor, 
4 | ion greater than that of 
bl 45 to 1; and conſequently the Spe- 


N 


cific Gravities of Bodies equal in Bulk 
being to one another in the ſame Ra- 


manifeſt 


XE 1 
88 8 2 


CN OTE 


Pary of the Animal bckure 279 


manifeſt from the Compasiibn of this 
and the preceeding Section With 5 2. 
Exe, XLIX, that the Coheſion of this 
Humor will diminiſh. the Weight of 
2 | any heavy Body immerſed in it, or 
3 promote its Suſpenſion therein, juſt as 
mach as if its Specific Gravity with 
Irreeſpect to Water, had been increaſed 
1 almoſt 4 of what it at rome is, in 
its natural ſtate. 3 
§4. That ſo great a Degree of Co- 
heſion as the Vitreous Humor is poſ- 
ſeſſed of, above what is allotted to the 
Particles of Water, cannot be giyg it 
with any Deſign to retard the Motion 
of Light in its Paſſage thro' chis Me- 
dium, ſeems obvious from the Nature 
and Intent of Viſion; and that the 
Rays do not meet with any Ob- 
ſtruction on this Account, is demon- 
ſtrable from the Path which they de- 
ſeribe by the Refraction of this Hu- 
mor, as has been already ſhewn at 
8 — -p 4. 
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But #4 2 more per- 
of equal Denſity. and Re- 


maine Power with the Vitreous Hu- 


mor, might not have been ſubſtituted 
in its Place, is a Queſtion not eaſily 
reſolved. | To me the moſt probable 
Reaſons for. this Mechaniſm ſeem to 

be theſe Fit, That had the Vi- 
treous been leſs Viſcous, the Cryſtal- 
line could not have remained in the 
ſame Poſition, and with the ſame 
Steadineſs as at preſent. For either 


the Specific Gravity of this Fluid 


have been conſiderably aug- 
mented, which we have already ſhewn 
at $/5, Exe, XLIX. inconſiſtent with 


Viſion; or the Ligamentum Ciliare 


muſt haye been formed with a much 


greater Degree of Strength. But this 


Increaſe of Strength in theſe F ibres 
would have been attended with 'an 
Inconyenience equally deſtructive to 
Vibe ma: the former. For upon 


8 | way 


| Part of the Animal it cure. 3 
every Contraction of the Sana 
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Fibres of this Muſcle, the Capſula of 


the Cryſtalline would indeed on been 


drawn outwards, but then the Cornea 


muſt have been drawn inwards, the con- 


ſequence of which Action would have 


been this, that whilſt one was fitting 


the Organ for the View of near Objects, 
the other was putting it in a State for 


ſeeing ſuch as lay ata remote Diſtance. 
Whereas by thus increaſing the Tena- 
city of the Vitreous Humor without 
augmenting its Denſity, the RefraQtion 
of the Rays of Light is preletved 
equable and undiſturbed, and the 
Ligamenta Ciliaria have ſtrength ſuffi- 
cient to extend ſo thin and tender a 
Membrane as the Capſula of the Cry- 
ſtalline, without being ca pable of ex- 
erting any Force that can poſſibly at 
the ſame time contract ſo ſtrong and 
thick a Tunic as the Cornea, into 
Which theſe Fibres; are likewife inſerted. 
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Cryſtalline, that muſt be preſerved 
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each Canthus, as at the Vertex, 
applying a very exactly divided 
found that the Chord of the | 


was equal to 1.05 of an 
verſed Sine of this Chord to be 0.29, 
and conſequently the Radius of the 
was equal to 0.620215 of an 


$ 2. then carefully took il 
a, and replaced the Eye 9 
fore, and found by applying one of 
the Threads as a Tangent to the Ver- 
tex of the Cry that the Diſtance _ 


between this and the Vertex of the | 
Cornea was 0.355 of an Inch. Aﬀter- _ 
wards I took the Cryſtalline out with- 
out injuring its Figure, or diſplacing 

the Capſula, and then applying the 
| | ” Threads - 9 
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1 
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Threads to each Surface of this Hu- 
mor, as was done before to the Arch 
of the Cornea, I found that the Chord 
of the Cryſtalline was o. 74 of an Inch, 
and its verſed Sine with reſpect to the 
anterior Surface to be 0.189 of an 
Inch, and conſequently the Radius of 
this Surface was 0.4 5665 of the ſame, 
In like manner the verſed Sine to the 
ſame Chord with reſpect to the poſte- 
rior Surface of the Cryſtalline I found 
to be equal to 0.266 of an Inch, and 
therefore the Radius to this Arch will 
be equal to o. 38845 of an Inch. 
Laſtly, % found the Axis of the Cry- 
ſtalline, and that of the whole Eye 
from the Cornea to the Retina to be 
0. 57 5. 2.21 of an Inch reſpectively. 
§ 3. Hence it appears from the Con- 
ſtruction that an Ox's Eye may fitly 
enough be repreſented by Figure IL 


in which 4 CB repreſents the _ of 
WT: 


Part of the Animal St 
che Cornea, ASB the S ies, join- 

ing the Cornea in A and B, Aa Ba 
the Uvea, aa the Aperture of the Pu- 
pil, ses the anterior Surface of the 


— 
Py 


Capſula of the Cryſtalline Humor, 


ves the poſterior Surface of the ſame 


Lens, e the Axis of the Vitreous Hu- 
mor, ud nd the Ligamenta Ciliaria, 
and Ry the 1 * Ol I 
Nerve ON. 


$ 4. As the Diſtance and Poſition 
of Objects before che Eye admit of all 


poſſible Variation, it is plain, chat the 
Focal Diſtances of the Eye / 


Cornea to the Retina, muſt vary with 
the Multitude of Objects preſented to 


it, and conſequently the Proportions 


laid down in the | preceeding Sections 


are not ſuch, as are always permanent 
and immutable, but are rendered ſo 
far relative by tranſmitting the Images 
of exterior Radiant, chat the Eye can 
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ceiving a mutable Focus to be thus 
indifpenſably neceſſary, too eaſily con- 
cluded, t muſt be effected by one or 
both of theſe means. But this Solution N 


wing Reaſons : Firſt, Whoever 
duly. examines the Compact Figure 
ture of the Eye, will find 
under a Neceſſity of con- 
- ding that no ſuch Motion, as is 


Part of the Anima 
thoſe of the Eye are. 5 
procure, or ſuppoſe an Change i in 
che Vitreous or Aqueous Humors from 
a Compreſſion how great ſoever, 
amounts almoſt to an Impoſſibility, 


ſince the Capſula's in Which they are 


: included, are capable of an eaſy Con- 


cauſe by the Hypotheſis theſe Me- 


diums muſt be ſubject o frequent 
Change boch of Figure and P L 
and conſequently their Particles ould 
be in a perpetual undulating State. 
To convey therefore any diſtini age 
by Rays tranſmitted, thro Medfurs of | 
equal Defy with theſe Humors, and 
liable to theſe Accidents, is not only 
demonſtrable from the Nature of 
Light and known Laus of Refraction 
impoſſible to ſucceed, but is in Fact 
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prover, the learned Dr. Halley aſſures 
us, that notwithſtanding he with 
ſome others enjoyed a ſufficient 
Quantity of Light when under Wa- 
ter, by the help of a ſtrong Con- 
vex Lens, fixed for the Reception 


of the Rays at the Head of the Ma- 


chine, whilſt it remained calm and 


ſerene, yet whenever by any Acci- 


dent the ſuperincumbent Fluid was 
diſturbed, or put in Agitation, the 
Rays ſuffered fo much in their Paſſage 
by duch Irregular Refractions, as to 
threw them into Confuſion and Dark- 


neſs. How vague then, and indeter- 
minate muſt the Focus of thoſe Rays 
have been, whoſe Refractions were to 


be effected by Mediums ſubject to 
ten thoufand Accidents, and I make 
no doubt; that, had the Eye been fo 
conſtituted; upon taking a Review of 
_ lame 5 Perſons and Things, the 


Scene 


f 1 
BE 


Part * the Animal N ure. 


Scene would appear quite . and 
too often force the Spectatit o com- 


plain in the Language of the Poet (a), 
Mille bominum Species, & Rerum di iſeoþer Uſus. 


But as the Compreſſion of theVitreous 


Humor is ſo generally inſiſted on by 
the Writers on this Subject, th 
fully ſatisfied from the Dilatability of 
the containing Parts, and the ſmall 
Force of the Muſcles applied, that 
it was altogether impoſſible, it could 
be compreſt into a leſs Space byheir 
means, yet to put the matter beyal 
all Doubt, I made the following E. 
periment. 
I ' put the Vitreous Hum of an 
'Ox's Eye into a Syphon Hernfletically 
ſealed at one End, then fixing. the 
_ Condenſer to the other, I colmpreſt it 
with all the Force I was able to give, 
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if I haapplied the Force to Water, 


me! tal Inquiry « 5 
any more Effect, than 


which as. every one knows, has not 
yet been found to give way to the 


greateſt Preffure. Whether this Hu- 
mor may be equally mcompreſſible 
with the above-mentioned, I cannot 
affirm, put this I am ſure of, that a 
hundred times the Strength of the 
Muſcles, ſuppoſed to produce this 
Change in it, would have no fuch 
Effect. 

F 6. Another very confiderable Va- 


in the foregoing Dimentions, 
without which, Viſion in many cafes 
could not poſſibly be obtained, ariſes 
from the muſcular Structure of the 
Uvea Ba, As; in conſequence of 
which oY Aperture of the Pupil a2 
increaſed or diminiſhed, according 
as the Contraction is made by the 
ſtrait or circular Fibres which compoſe 


— 


* 
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Part of the Animal Met 
this Membrane. Simple an@ obvious 
as this Contrivance of changing the 
Orifice, through which the Rays of 
Light were to be tranſmitted) to the 
| Retina, may appear, yet has its prin- 

eipal Uſe and Deſign been overlooked, 
and a fiftitious one aſcribed in its 
ſtead, viz. the Power of altering the 
Projection of an Object upon the Re- 
tina, ſo as to change it apparent 
Magnitude. But this Effect is abſo- 
lutely inconfiſtent with the Mechan- 
iſm employed'in the Formation of the 
Pupil. For the Magnitude of "x 
Picture upon the Retina is longer, or 


ſhorter in Proportion to the Angle 


made by the two Rays, which pro- 
ceed from the Extremities of the Ob- 


ject to the Eye. In every Ccitraction 
therefore of the Circular Fibyes of the 
Uvea, the Pupil will ſtill main the 


| * of each Cone of Rai that can 
U 2 fall 
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apparent Dimenſions of any 


”— 
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fall upoſſ it from every Point of th 
Object 5 the narrowneſs 
of the Aperture may obſtruct the 
Paſſage of part of the Sides of thoſe 
Cones, and thereby render the Object 
more or leſs bright, but can never 
change the apparent Magnitude of a 
given Ohject, ſince that will ſtill be 
in the reciprocal Ratio of its Diſtance 
from the Rye, as well after, as before 
the ContraQion of the Pupil. 

$ 7,, Having thus proved that the 
Object 
{tranſmitted to the Senſorium with 
ſame Accuracy and Exactneſs, 
+ its Light or Brightneſs be in- 


howey 


creaſed or diminiſhed by the different 


State of the Pupil; we cannot but 
obſerve under how miſerable a Con- 
ery Animal, and particularly 

n, muſt have laboured, had 


- 


Fare 97 the Animal ture, 


the apparent i * the Ob- 
ject been as the Latitude of the Pupil. 


3 


For by the many unavaidable and 
neceſſary Changes in this Aperture of 


the Eye, all our Ideas of Things and 


their Relations to each other, muſt 
have become ſo vague and indeter- 
mined, that we ought not to wonder, 
if what at one time appeared to a 


Spectator, with all the Maghificence 


of a Palace, ſhould afterwards to the 


ſame Perſon from no other Change, | 


but a more contracted Pupil ſex 


ſhrunk into the ſcanty Limit a 
beggarly Cottage : The natu con- 
ſequence of which would be, that 


finding himſelf thus expoledſto per- 
petual Deluſion and Un 
would often be at a loſs how tO 2 


ceed, and being fully fatiied, that 


he could place no Truſt or Security in 
the Uſe of this 97 Senſe, would 
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| 88. From the Structure of the Eye 
on. ae" the manner in which it does, 
and muſt a&Jif 3 it anſwer the Ends of 

its Forinetion, as at large delineated 


andfexplained above (a) we are fur- 
nithed with an undeniable nt. 
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the Rays of Light to be equally dif- 
foſed uin the whole Syſtem of Na- 


ture, not neeeſſarily emitted from the 
Sin bu 's always preſent in a conſtant 
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tion, let the Cauſe that impels them, 
or its Ditection be what it will, that 
Impulſe ill by the 42d Prop. Bookad |} 
of Vewfap's Princip. be inſtantaneouſly | 
propagated on all Sides and in all 
Directions, and. conſe-. | 
quently: thi Rays of Light determined 

after. this manner, could neither en- 

ter the 
the Hole of a dark chamber in ſtrait 
Lines, a5 we are aſſured from the 
manner in which Viſion is performed; 


o 


ainly muſt, and from the Uſe. | 
Priſm they really do. But = i 


of Light quaquaverſum upon the 
leaſt Impulſe or Preſſure, tho it be 

an inſupergble Difficulty, yet it is 
not the only Inconſiſtency, which 
z e bree in relation to 
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OF A” 
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2. of" the. Anime . 3 


| Secondly, What would = Kill 
equally deſtructive of it, And pre- 
vent the Projection of any Object 
upon the Retina, (which is placed in 
a much darker Situation fot the due 
Reception of ſuch Images, than the 
darkeſt Room contrived human 
Art) is this, that the ſmalleſt Hole as 
well as the greateſt would equally 


ſerve for the Illumination of a whole 


Chamber, inaſmuch as a fingle Pen- 


cil of Rays, would, from the Nature 
of Preſſure communicated to 0 ch 


Bodies, alter the Poſition, and 


Motion all the reſt, that were in a 


Room tho of the largeſt Size, of 


which we have a clear and undeni- 


able Inſtance in the Pegg of 
Sound, correſponding very 

the Motion of Light, as laid down 
by the foregoing Hypothelts. I might 
bew ſeveral other Abſurditics dedu-. 


3 cible 
2 2 
* 


actly to 


/ 


297. 


= aj. 
7 ol. £4 ME 


AE. 


Kb "4+: _ 1 
n 


1 
1 
22 8 
i 


= << —_— * 


* 


O's 


PERIMENT LIV, 


placed the Eye of an 


*Exe. LIII. beneath a fine 


8 3 


of the Cornea, I fixed 
on the lower Edge of the ſame 
> ſo as to embrace it as a 8phincter. 
13 Hence I found by hanging on Plum- 
mets, cht to wir the Vertex af the | 


5 N e Ws = . bg 
— „ * 


we 
he's ue 


therefore be exerted by 


muſcular 


muſcular Ring of the Uve: in caſe 
it anſwered the End propoſed by Dr. 
Jurin (a); but E it be capable 
of exerting ſuch a Force with the 
greateſt Facility, as it muſt do, if it 
be ſuppoſed the Cauſe of this Altera- 
tion in the Figure of the ye, 
count of its frequent and reiterated 
Action, i is a Point too difficult, I fear, 
to be determined to an exact Truth, 
the extreme Tenderneſs of che Uvea, 
and the Smallneſs of the 
Subſtance being too great Ob 
be ſurmounted in the Way to 
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51 1. _ Hive cleared the Eye of an 
Ox from all its Humors, I introduced 
between the Edge of the Uvea and its 
Juncture with the Cornea a long ſmall | 
Needle, upon which fixing a very 
light Scale, I found by the Addition 
of Weights to it, that t of an Inch 
and 23 Hundredths in Length of this 
muſcular Ring ſeparated from the 
Corneq and broke, when the Weight 
ng. that of the Scale was equal 
pennyweights, tho in ſome 


to 


other Trials, 1 have known it to 


ſuſtain above an ounce Troy. 


- $ 2. Now the Circumference of the 


whole muſeular Ring, I found to be 
upon the Diagonal Scale divided into 


z Inches, equal in length to 12. 3 of 
. Diviſiags, : and therefore to ſepa-. 


its 


Part of the Anitnalrudture. 
its Connection with the Eörnea, the 
Weight muſt have been gqual to 
ounces, 10 pennyweights, at the leaſt. 
8 3. Since then the preateſt Con- 


traction neceſſary for raiſing the Cor- 


nea, as we learn from oe preceed- 


201 


ing Experiment, was effected by the 


Preſſure or Weight of Z ounces, 2 
pennyweights, 9 grains, it is evident, 
that the muſcular Ring of. the Uvea 
is furniſhed with a ſufficient Degree 
of Strength to procure this Change 
of Conformation in the —_ of 
the Cornea. | 

8 4. By this Contraltionld or 


e the Rays of Light which 


would remain after their Refraction 


_ thro' the Aqueous Humor in a ſtrong 
Degree of Divergency, . ſuch as 


proceed from very ſmall: Objects at 
{mall Diſtances, are made to con- 
verge in a ſpeedy and effectual man- 
„ avn ' 


ner, 


"_ 


ty wo TON» 


rr 
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8 
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of the principal Uſes of the Muſcles 


* ö 


Organ to conſiſt, in 
——— 


them capable of any ſuch Action, 
miequence of it would be di- 
oppoſite and contradictory to 
reed by the Proceſſus Ciliares 
ime Moment of Time. A 


Fault too great to be committed by 
the mean þ 


therefore ht admitted here. 

8 5. Hence if an Object placed be- 
' fore a Human Eye be fo exceedingly 
{mall and fu 
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2e 
of ane 
SiS 
| Kae . which, pen ORs 
| tracted to 3 or leſs, the | 
ol this would be that the Divergency _ + 


of the Rays would then be ſo great, 
chat as ſuch minute Obi would — 
nct be diſcerned at all, fo even 


ones in the ſame Situation, would be 
ſeen with great Pain and Inaccuracy. l 
This Limitation of Viſion i in Man, is i 
fo far from concluding any Imper- — 
"  fection or Deficiency in the = bl 
JB 


| Hon of his Eye, that it proj 


r 


ary, 
1 only for the diſcerning of 
Objects poſited at ſo ſmall a Diſtance; ; 
not only many that would, have been 
uſeleſs, but even diſagrecable and o. 
fenfive to him, would have perpetual- 


. y preſented themſelves to his View, _ 
which 
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which bythe preſent Structure give 
him no Diſturbance, but the Sphere 


of Vifion would have been circum 


ſcribed within ſuch narrow Bounds 
with reſpect to his Size, that he might 
rather be ſaid to have groped than 
ſeen his Way, and could not with any 
Degree of Safety have moved much 
faſter than that ſluggiſh Inſect a Snail. 
9 6. Hence alſo appears the Con- 
ſtruction and Uſe of the Microſcope, 


os 


which by making the Diyerging Rays 


fall after Refraction in a Direction 
au Parallel upon the Eye, the 
Angle," under which the Object is 
ſeen, becomes ſo inlarged, that if its 


Magnitude was no more than the 


ol a Cubical Inch, it may 


ſtill be brought within the r 
of a Human Eye. 
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: 9 W Exv. XXII. 9 2. 
trs Thickneſs. a Exr.XXXII. 5 I. 
The Perle G ravity of the corrpmdng Vein 
Ex, XVIII. 6 +- 
T} he Weight required « wo. break an Inch; of it 
n Ex. XXIII. 0 2. 
Tts Thickneſs *  ExB,XXXIL6 r. 
The preceeding | Articles. Fei to this reve 
and Vein compares Ex. XXIII. 63.4 


De Specific Gravity of. the. Aorta deſcendens | 
7 n an Ewe, neur abe Origin of the +44 

The Specific Gravity of the aer Fein 

x. 9s Exe, XIX. 0 4. 

7 he Aorta Jdeſtendens i in an Ee we, near the Ori- 

$4 of the Macs, an Inch in length, what 

.. Height it ſuſtained on breaking Exr. XXIX. G 2. 

7 he Thac Brauch of the foregoing. Artery tried 


in ibe ſume manner Exr. XXX. G 2. 

== $ trength of Theſe, compared in equal Areas 
| XP.NAN. 5 3.4. 

The: 7 bickneſe f che Thiac 93 — in an Ewe 

| | Exp. XXX. $ 1. 
The | ' Thickneſs. "of the correſponding... Vein 

of Exx. XXXII. 6 1. 
EI * Wright required. to break, an Inch length of 
e. Lac Fe ein "Exp. XXXI. 62. 


The 


1 * 5 


- 


e 
The precreding Articl#s relating to this Artery 
and Veincompared Exp, XXXI. $3, 4. 

Anatomiſts, their Condlufion; on the Strength of 
. thi Vemsſhewn to be falſe Exy:XXXIDS 3, 4. 
The Specific Gravities of the Aorta deſcendens, 
_ near. the Origin of the Emugent and of the 
Iliuc Arteries ti Male Animal, compare 
with thoſe of” the! ys Veſſels in a Female 


7 he Specific Gabe: of the Vena cava, near 
the Emulgent and Iliac Veins in a Male Ani- 


Exp. XVIII. XX. 53. 


mal, compared with thoſe of the like Veins in 


the Female + Ex. XVIII XX. 54. 
10 he Difference in this Denſities between Moe 
Arterial Veſſels in a Male and a Female, mich 
more conſiderable than what ſubſiſts between 
_— — 2 uf the Veins," in the two" Ani- 


T be Str Aged of the Aorta, at the Origin of the 
alert Arteries in a Male, compared with 
1 


elonging the like Veſſel of equal Aren iv 
it, in ibe Females Fr. XII $4; 4. 


2 he Strength of the Aorta at the Origin of the 
Iliac Arteries in 4 Male, compared with 
e belonging the like Veſſel" in the Female 

%% n . N Exp. XXIX. 9354 

. he Strengthof the lie Artery in 4 28 
pared with thut F the" I e Veſſel, in 

+ Female + Ex. XX. 77 — 

I he Strengthaf the Aorta below the E mulgents 
and of tbe Thar Arteries in a Female, wn 
2 patatively ly Wee? than the ſemilar ones inthe 
Male © N 9 mann 


Ex. XIX. $'6,7, 


1 N D E X. 


The Copities' of the Aorta below: the E nul 
gents and of the Iliac Arteries in'a Female, 
\s comparatively larger . oy ſimilar Veſſels 
in the Male Exp; XXX. 2 
5 The Reaſon of this difern 
Structure conſidered | 
Je He Fulneſs in the State of | 
nancy to the Female] | 
The n of the Fluid ee in the 
+ Cavity. of the Aorta, at the Origin of the 
Emulgent Arteries, and at the Origin of the 
vn; dhrars in 4 Male, to their: refpeBiive Coats, 
compared with the Pro portions belonging the 
lite Veſſels in a Female Ex. XXXII. 6 2. 
The Bulk of the Arterial. G in 4 Female, 
i reſpeft to their original Trunk; bear 
nearly the ſame Proportion as thoſe in 4 Male 
_ » dota the like Veſſel Exe. XXXII. 5. 
Wee an We of- this Mechaniſms ſewn 
Exr. XXXII. 6 6. 
: 15 Frengt b of the Vena cava near ibe Emul. 
| gents in 4 ale, compared with that 3 
1 abe like Veſſel in — Exp. XXIII. h 5, 6. 
7 he Vena cava and Iliac Vein, with relation to 
\ their wh as or Arteries, ſbeum to be ſu- 
a 2 in Mt in 4 rh to the like 
Veins in .a Male, with reference to the 
A .\ Strength of their. correſponding © Arteries - 
n 55 XXXI. 5 5. 
The. be. e. Texture. F the Solids in Mak 
_ 2 ene cr TO of rape conſidered 
ad r $ 8. 
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The Diſeaſes, 10 which. each of then, from 
this different Mechaniſin and Texture, will © 
be more peculiarly liable Exr. XXIII. . 
The Capacity of the Vena cava. aſcendens an 
| - deſcendens, with reſpect to thoſe of an equal 
length of their. correſponding Arteries in a 
Male, compared uith the Capacity of the like © - 
Veſſels in à Female, with 2e to their cor- 
"2M Je. Arteries. + Ex. XXIII. % >... 
The Capacity. of rhe Vena cava near the Em 
gente, and of the Iliac Vein, with reſpect. ts 
That of an equal length of their correſpondmg 
* Arteries in a Male, compared with the Caps. 
© City of the like Veins ina Female, with reſpect 
To their correſponding Arteries Exe.XXXILS7. 
The Capacity 94 the Aorta deſcendens,. with re- 
pet to that of an equal length of the Aorta 


% K 


4 4 endend in a Male, compared with the 
Capacit) of the like Veſſels in 4 Female 


\ | e e e . Exp. XXXIII. 56. 
De Propartions of the Fluid, contained in the 
Cavity of the Aorta aſtendens and deſcendens; 
to their reſpectiue Coats in a Male, compared 
_ with 720% belonging the like Feſſels in the 
* Female © . FP 
The Circulation of the Blood in Females,its cm- 
* parative Slowneſs with regard to that in Males, 
to what Cauſes owing Exe. XXXIILS 10,12... 


0 1 bear in Females, to that of + 


te like Veſſels in Males, ſhewn to. be highly © 
ue ful and neceſſary © Exp. XXXIII. $12. 
| | Dr. 


| . / 
. Fo 


4 . we young, e 8 755 


A 7 he precee 


| 1 * BE 5 
Dr. Pitcairn s and Freind's 7 Obſervation on the 


© Gifferent Capacities of the Arteries, which pro- 


© beed from the Heart in human Bodies of di fe. 
ven Sexes, ſhewn 70 be no leſs true in Brutes 
> "Exp, XXXIII. $13. 


The Strength and Thickneſs of the Arterial 


Veſſels, affected - with A ſmall Increaſe 
© of their Diameters © Exp, XXXII. $ 10, 11. 


The great” Strength of the Arteries with re- 


78 to the Pre Nur ot the Fluids upon them, 
ats great Uſe and vantage to the Life and 
Safety of the Animal” Ex. XXII. C 12. 
Inconveniences, ' which would attend a 


— weaker Struure f the Veſſels, confdered 


- Exp. XXXII. C12, 15. 


Feoers, why ſometimes of Service to the Conſti- 


tuin, Exp. XXXII. 6 16. 


Vene Fevers and Tarohktrhnrs, their Power 


to remove Obſtruttions, and promote the 


he 1 . Vein an Inch in af * 
"Wereht it ſuftamed un breaking Exr. XXXV. G2. 
The Caparity of tt the ;Splenic Artery an Inch in 
- length © Ex. XXIV. 2 


£ The . of the corre Teſponding Fein of mg 
, 


"Tength Ixe, XXXV 


Ying Articles, Waring tothis Artery and 


Ls £m 


| n XXV. $3:4 Exe, XXXIX. 56. 


* 
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. The Splenic Artery, an Inch in length, talen 5 

Fm an Exe, with what Weight compreſſed 

y at the Inſtant of its breaking Exe, XXXVI, 42 
7 


s Thickneſs _ Exp. XI. FI. 
The We: I with which the correſponding Vein 
an Inch in len 2 was . compreſſed, 5 Air 

paſſed freely i Its Coats Exe. XXVII. 1 
Its Thickneſs | Exe. XL. 
The preceeding Articles relating to this , 
and Vein compared XXVII. 5 2. 
| * Strength of the Splenic Artery, compared 

Dith that belonging other Arteries inthe ſame 

Animal, not preparatory. to . any. Secretion 
ExP.XXXIV.$ 3,4. Exr. XXXVI. $.4, J. 
The Texture of the Splenic Artery, compared 
7 with that of the Aorta in the ſame nimal 
1 Ex. XII. 69. 
The Proportion of the Fluid in the Cavity of 
Xx the Splenic Artery. to its contain Ee 

| Exp. . 
The Proportion of the Fluidin the Splenic 2 5 : 
to its containing Coat, compared with the Pro- 
„ which the Fluids in other Arteries, 
the ſame Animal, not preparatory to 09 
Gecretion, vear 70 their reſpettrve . C 


1 | Exp, XL, 
7 he Streng th of the 7 2 Vein ae wit 5 
. that 75 a common eductory Vein in the ſame 
Anima Ex. XNVII. 5 3,4. 
The Capacity of the Splenic Vein, with relation to 
that of an equal length of its correſpond; 


L 5 75 
5 1 2 compared With That of acommon Re 7225 
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Its Thickneſs 


. * 
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Ve. ein, with relation zo it's correſponding Artery 
Ex. XXXIX. 6 6. 


; The Bulk if. de Sells ts the Splenic Vein, with 


compared with the Bulk of the Solids 0 
© _ common. Re ductory ein in the ſame Animal, 
* with reſpec? to the Fluid contained in an equal 
h.of this Vein © Ex. XL. . 
mulgent Artery taken from a Ram, with 
what Weight compreſſed at the Inflant of its 


teſdect to the Fluid contained in its dag 2 


The 


breaking® _ Exe..XXXVIIL 5 2. 
Tts Thickneſs r. 
The correſponding Vein, bat Weight it ſuſtain- 

ed, when Air paſs freely thes its Coats 
+ Exr. XXIX. 6 2. 
Fed Thickneſs F II. 5. 


The preceeding Articles relating to this Artery 
and Vein compared » Exp. XXIX. 6 3, 4. 
The Emulgent Artery taken from a Dog, with 


| _ what : Veight ile at the time of break- 
i | .. 
Its Thickneſs Exe. XLVII. 5 I. 


The correſponding Vein with what Weight com- 

preſſed, at the Inſtant of its permitting Air 

© freely to eſcape thro its Coats Exp. XLVI.$ 2. 

Fay EM Exe. XLVII. 5 I. 

7 he precceding Articles relating to this 971 
and Vein compared © Exe. XLVI. $5,6 


The Strength of the Emulgent Artery, compared 
with that belonging other Arteries in the 
for . Secretion 


$ 3, 4- 
The 


| © ſame Animal, not deſtined 
"Exe. XXXVIII. $ 4, 6. Exy. XEV. 


: 
c % 
4 «3 * 
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The Proportion of the Fluid in the Cavity of EY 
Emulgent Artery to its containing Coat in dif- 
ferent 3 Exp. XL. G2. EN. XVII. 62. 
The Bulk of the Solids in the Enuggem Artery, 
_ with" reſpect to the Quantity of Fluid they att 
on, ed with the Bull f the Solids . 
other Arteries of the 7 — Animal not deſtined 
for Secretion, with-reſpett to the 8 tity of 
Fluid acted on 10 theſe, in r engths io 
the former Exe. XL. 5 2. 
The Strength of the E ben Vein, compared 5 
with that of @ common Reductory Vin not 
deſtined to convey the Blood 5 — any & ecre- 
. tory Organ Exp. XVI. 6 3. 
The Strength of the Emmlgent Vein with re- 
ſpelt to the Want of its correſponding Ar- 
tery, compared with the Strength \of other 
Veins not deſtined to return rhe Blood from 
any Secretory Organ, with relation to the 
BY enges f their correſpondmy” Arteries 
Exe. XXIX. 6 5. 
T he Capacity of the Sante Vein in different 
Animals, compared with that belonging an 
Length of the correſponding Artety in 
Eee re ſpettively Exp. XXXIX. $7. EWXLVI S. 
acity of the Emulgent Vein, with reſpett 
* FP at. of an equal Length of ita . 
ing Artery, compared with thoſe belong 
common Reduttory Veins in the ſame Au we, 
with. relation to the: Capacities of their torres 
Lenau Arteries Ex. AXIL, $7. Exp! * 9. 
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Vem o 
different Animals with reſpet? to the _ 
Fluid contained in their reſpettive Cavi- 
8 "Ties, compared with the Bulk of the Solids of 
common Reduttory Heins in euch, with rela-. 
tien to the Quantity of Fluid contained in 
an N n of theſe Veins reſpectiuely 
| Exe, XL. $4: Exe. XLVII. 56 3. 
Dr. Keil's Efimation of the Quantity of Blood 
in au Anjmal Body confidered - Exr. XI. 3. 


5 The Animal Body, its Structure not to be aſcer- 


| Fained without area Variety of Experiments 
. Exp;XL. $5. 


| * Secretions impoſ ble to be ever ſolved 


by any general Hypotheſis Exp. XI. $6. 


The Pia Mater taken from a nail Doe, what 


. Weight a Part of it ſuſtained at the Inftant 
of its breaking Ex. XXII. 6 Iz. 
155 Thickneſs - Ex. XXIXII. $13. 
The Pericardium in the [ame Animal, with what 
Weight an equal Part of it was compreſſed at 
- the . — of its ee Exr. XXXII. 6 14. 
Its Thickneſs OE Exe, XXXIL < 14. 
Theſe compared... Exp. XXXII. 5 14. 


155 9. — of the Piz * and Pericardium, 


compared with that belonging a Portion of the 
Aorta of . Exe. XLIV. 57. 
The miſerable Mate of the Animal, had the 5540 
een formed more lax and went Exr. XXXII. $12. 
Diſorders. in the membraxousRarts, why attend- 
2464 with the moſt acute Pains. Ex. XIV. SS. 


The 


"Es 


1 N. D EX 


The Sep ſation of Pain, where like Parts in af 
' ferent Perſons are affected with the ſame Die 
orders, why ſo very different Exv.XLIV. 59. 
Diſeaſes of the Jame kind in different" Perſons, 
wh y much eaſier removed in ſome than others 
Exr. XIIV. 69. 
The Vena Portæ, an A Reb; in length, talen from 
different Animals, with what Weight com- 
preſſed, at the inſtant Air eſcaped through its 


Coats Ex. XLI. $. 2 Exe: XLIV. 5 2. 
Its Thickneſs in each Animal Exe. XLIV. 57. 
: Exp. XLVII. 54. 


Its H trength in each, 3 With that be. 
longing the Vena Cava, the Splenic, and 
Emulgent Vems in equal Areas, 3 

Exr. XLI. 6 3, 4, 7, 8. Exp. XIV. 55,6. 

The Texture of the Vena Porte in each, com- 
pared with that of the Aorta deſcendens in the 
ſame Animal Exe.XLI. $ 9. Exe. XLIV. H. 

Anatomiſts, their Error in making haſty Conclu- 
- ſions on the Animal Structure Exe.XLI. 510. 

- The thinneſt and ſmalleſt Veſſels in general pro- 

 portionally much ſtronger than others, that 

are far ſuperior m Capacity and Thickneſs 


Exp. XLI. $10, 3 


The Strength of the Vena Porte in different. 
Animals, compared with that belonging the 
Aorta of equal Area in the 22 re 5 

Exp. XII. 6 5, 6. Exe. XLIV. 63. 
The Proportion of the Fluid in the Ca uit of the the 
Vena Portæ in different Animals, to the reſpe- 
| Ave containing Coat in each Exe. XLVII. + '; | 
* Y | 82 


1 N 5 


The Butk and Strength of the Solids of the Veiig 
_ Porta in di nimals, with relatzon to 
the Fluid propelled by them, compared with 


the Bulk and Strength of the Solids m ſeveral 
Arteries and V eins, With relation to the Fluid 
Propelled by theſe, in each Animal, reſpettively 


Exe. XLVIL.$ 5. 
The more remote Branches of the Arteries, the 
State examined Exp, XL VII. 6 6. 


Their Strength in Proportion to their Bail, 
greater 5 that of the Trunks they are de- 
2 from, and why 8 oo 
mcreaſed Proportion of Strength in rte 
rial Coats at every Diviſion of the Trunk, ſhewn 
requiſite to the natare of Animal Secretion Ibid. 
Shewn agreeable to the Texture of the Secretory 
Organs | Ibid. 
The Arteries preparatory to Secretion, di t 
car thoſe not deſtined to any ſuch Office, and 
Ibid. 
The 9 Mechaniſm in the Arteries prepa- 
ratory to Secretion, ſhewn neceſſary to the due 
* of the Fluid, of whatever kind 
Ibid. 
Thc Veins affine to convey the Blood back 
om any Secretory Organ, different from com- | 
mon Reduttory 9 why Ibid. 
The Texture of Erbe Veins in the Gland and 4 
their Union with the Artery, why probab 1 


eee un * 


Accidental 


2 12D EB X. 
Arcidontal Hurts perverting the Structure of the. 

Gland alone, why attended with ſuch ill Con- 

ſequences - Exp. vn. 66. 
When capable of being prevented Ibid, 
The. Animal Secretions, by what Contrivanse 
raduced intheir due tity and Quality Ibid. 


changed their RA State by an in- 
creaſed or W Circulation of the Blood 
Ibid. 


An Objettion drawn from the Valves placed inn 
fuch Veins as return the Blood IP the Se- 
cretory Organ, ſtated - 125 Ibpid. 
T his Objettion conſidered at large, and the true 
4627 2 the Valves in the Reduttory Veins 4. 
wow Organs aſtertained Ibi 

The Uſe o Values 5 ſuch Veins as lie very 
remote — the Secretory Organs, and in the 
Lymphatics, explained and compared with | 
' Wy e 
e aſcribed to them by en Anatomiſts 

72 7, and why © _ Ibid; 
Partieularities relating 


Vena Porte hitherto unobſerved by any 1 
id. 


The Reafon and Neceſſi ity of this Mechaniſm in. 
the 2 Porte for the Separation of the 4 
id. 


The Vans Porte deſtitute of Valves, and why 
8 fo ibid. 
The Vein returning the Blood back to the Heart 
after the Separation of the Bile, its Structure 
particular confdered © Vi 
Y 2. * 


to the Strafture of the 
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In what di ferent from the Reduttory Veins «© 
other Secretory Organs  FExp,XLVIL$6. 


| 7 he great Uſe of this afferent Mechaniſm fhewn 


Ibid. 


Obſtruttions 7 in the Abdominal Glands when, and 


dat Methods curable Exr. XLVII. $7. 
ben rendered mcurable by the ſame means. 
E Exe.XLVIL$7. 

7 he Specific Gravity of the Cryſtalline Humors 
_ Taken from the Eyes of an Ox 0 XLVIII. 55. 
The Specific Gravit a of. the Nuclei of the ſame 
Humors . Exe. XLVIII. 66. 


_ The Specific 7 of the Capſule including the 


Cryſtalline Humors Exe. XLVIII. $7. 


: Theſe Particulars compared Exe. XL VIII. 66, 7. 
The Denſity of the Cryſtalline Humor, how far 


abſolutely neceſſary to Viſion Exp. XLVIII. $8. 


Glajs ubſtituted by Optical Writers for the 


Cry alline Humor, why very improperly 
Exp. XL VIII. 


5 99. 
| The great Ine uality both in the Denſity and 


"Conf iftence of the Cryſtalline neceſſary to; zſion, 


why. Exr. XLVIII. 10. 

The Vi . from an Ox's Eye, its Spe- 

. cific Gravity _. 1» Exp. MAK. 

The as of its Particles examined 

r. in:. 

Theſ+ compared * u. $3. 
The Vitreous and Cryſalline Humors, their Spe- 

cific Gravities compared Exp. XLIX. 53. 


The Vitreous Humor, its Denſit: and Situation 
: neceſſary to renee the Action of the other 


Mediums 


1 N 0 E x. 


"Mediums joined with it, and the more eguable 
. Refrattion both of t H omogeneal and Heteroge- 
neal Rays Ex». XLIX. $5. 
' The Coheſion of its Particles not intended to 
retard the Motion 4 Light to the Retina 
Exv. LII. $4. 
To may Uſes it moſt probably ſerves Exp. LIL $4. 
The Refrattive Powers of the Aqueous, Cry- 

ſtalline, and Vitreous Humors in Proportion to 

their Denſities aſtertamed  ,Exv.XLIX. $4. 
The Cornea its Specific Gravity, compared with 


that of the Capſula of the Cryſtalline Humor in 


the fame Animal | e 
The Cornea, with what Weight compreſſed when 
Air paſſed thro its Coats +," "ExwE; $3.- 
Its Thickneſs \_ © Exp. LI. 51. 
The Cap ſula of the Cryſtalline Humor, "what 
Eg Fit JO at rhe inſtant of its break- 

Exe.L.$3. 

Ire bickneſs. Exp: LI. 15 be 
The preceeding Articles relating to theſe Mem- 

branes compared Was EH 


The Mechaniſm of theſe Membranes, how far 
neceſſary and er of to Aden Exp. L. 54. 


„ Br 

The Retina, its Thickneſs Exp. LI. §I. 
4 Compariſon of this with that of other Mem- 
branes in the Eye Ex. LI. $3. 

35 Its extreme 2 ſhewn abſolutely neceſſary to 
Viſzon Ex. LI 5 


The Foundation of all Ideas acquired by Sight, 
Ron f ftrifty 4 and ſolely depending Exp. LI. $ 4. 
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© Optical Writers their Miftake in aſheening t 
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The Retina, its Concave Spheroidical Figure not 
"_ to tbe Form of the Eye it/elf, but giuen 
it by Defign | Exr. LI. $6. 
This Fgxre demonſtrated to be the beſt poſſible 


The Camera obſcura, how „ inferior in the 


Images repreſented i it, to thaſe delineated 
an the vil Surface of the Retina 
Exp. LI. $7. 


ral component Parts accurately taken Exe. LUI. 


bu | The ſave confiratied and delineated Exr. LIH. $3. 
= = TowhatVHariationsneceſſarily ſubjeft Exv. LIII. 

_ BY Optical and Anatomical Writers, their Miſt 
1 1 2 a Variation f Place to the Opel 
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Exe. LIII. $6. 
=__ Not intended to affect the apparent Magnitude 
Cy - e an Object Exe. LIIL $6. 
br The par m1 State of the Animal, did fuch a 
Power attend the Variation of the Pupil 
19 Exe. LIII. $7. 


with the Formation af the Eye it ſelf Exp. LIII. 8. 
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RD 
De Uvea in the Eye of an Ox, with what Farce * 
| its internal Muſcular Ring muſt contract, to © 
| raiſe the Vertex of the Cornea 28 f an Inch 
5 Exp. LIV. $1. 
This Muſtular Ring, with what Weight ſe- 
parable from the Cornea Exp. LV. 52. 
Its Strength ſufficient to undergo the neceſſary 
; Contraction, for raiſing the Arch of the Cor- 
nea to a proper degree of Convexity Exe.LV.<3. - 
The great Uſe of this Mechaniſm to Viſion in 
general 8 Exp. LV. 54. 
Anatomiſts, their Miſtake with relation to the 
Uſe aſſigned by them to the Muſcles of the Eye 
| Exe. LV. $4. 
Viſion in the human Eye how limited Exp. LV. 55. 
Such a Limitation abſolutely neceſſary to the well 
Being of Man Exr. LV. 55. 
Microſcopes, their Foundation and Uſe Exp. LV. H. 
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